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4 a SELPER 


PRESENTACION C ¡on inmensa satisfacción dejo esta breves palabras a la: 


Ing. MIGUEL SANCHEZ-PEÑA 

Presidente SELPER también de otras regiones en donde nuestra Sociadad. 
Latinoamericana va siendo conocida cada vez más Además de las actividades desarraladas por el 
Directori Ejecutivo y los Capitulos Nacionales, elaño pasado firmamos una carta de intención para estrechar 
vínculos SELPER con la USACH, Unwersidad de Santiago de Che. En Enero de 1991 firmamos un 
CONVENIO DE COOPERACIÓN ENTRE SOCIEDADES, en el cual SELPER con la ASPRS (American Society 
ol Phologrammety and Remote Sensing) acuerdan un Convenio Magno a fin de desarrollar relaciones sig- 
úificativas y duraderas y potenciar una serie de actividades conjuntas entre ambas. 
Entrael27y31 de Mayo-91 se realizóon Río de Janeiro el 24th Symposium on Remote Sensing of Environment 
organizado por al ERÍM de Michigan con el INPE de Brasil y una activa participación de nuesiros asociados 
sn condiciones ventajosas, en varias de las sesiones que se desarrollaron, En una sesión de posters se 
"presentaron las actividades de SELPER y trabajos técnicos o actividades en la mayoría de los alferentas 
paises de Iberoamérica. Durante al Simposio, los miembros de SELPER presentaron 22 trabajos y se realizó 
un FORUM presidido por el suscrito en donde colegas de varios palses de la región presentaron las ideas. 
"predominantes en sus naciones en relación al Cambio Global. El Forum trató sobre "Contribuciones a los 
Requerimientos de Información por parte de Planiicadoros y Autoridades para alcanzar un Desarrollo 
Sostenido en esta Era del Cambio Giobar. 
Las ponencias presentadas lueron de elevado nivel y junto con las discusiones posterlores permitieron 
obtener conclusiones importantes en donde se ostima que SELPER, como asociación de prolesianales 
altamente capactados en percepción remota y sus aplicaciones, está llamada a desarrollar una decisiva 
labor en las actvidacos que se irán realizando en los próximos años con respecto al Cambio Global 
Los trabajos presentados aparecerán on las Memorias del 22% Simposio ERIM y las conclusiones y 
recomendaciones del FORUM, serán publicadas en un anexo especial 
Durante este evento en Río de Janero y aprovechando que estaban presentes el Directorio Ejaculvo y varios 
¡de los Coordinadores Nacionales, se avanzó en la discusión de temas de interás para SELPER y se faron 
las condiciones para el otorgamiento del Premio EOSAT que sorá adjudicado al mejor proyecto que se 
prosonte. Está previsto otorgar este premio an oportunidad del Y Smposio Latinoamericano en CUSCO. 
AGRADECEMOS a la Empresa EOSAT su constante ayuda a las actvidades de SELPÉR. 
¡Con elauspicio del CNES, GOTA y SPOT IMAGE de Francia se roalizó entra el 17 y21 de Junio un SEMINARIO 
y Curso Intensivo de Teledetocción Aplicada al Uso de la Tierra, Planificación Urbana y Rural organizado 
"por SELPEA, la Universidad Nacional de LUJAN y el CAPDIS en la ciudad de La Plata (Argntina) 
Roloramos nuestro pedido de continuar promoviendo las acciones necesarias para la mayor participación 
sen el Y SIMPOSIO LATINOAMERICANO a reahzarse en CUSCO. a fines de Octubre próximo. 


NOTA DEL EDITOR 





stonumero de la Revista SELPER también aparoce conun 
retraso, menor pero inportanto, pues sa ponsó dedicarto 
Ing. MAURICIO ARAYA-FIGUEROA OY Serpa momacnalde Percepción Fama del 
Director Edliorial SELPER Medio Ambiente, organizado por el Environmental 
Rosoarch Instluto of Michigan (EFIM), an colaboración con INPÉ/ErasIl y la especial paripación de 
SELPER, Esto suceso ocumo entre el 27 y el31 de Mayo de 1991, poro que es naturalla aparición de asta 
Rovista de Junio durante ltorcor trimestre de 1991. 
Alortunadamonto, los Boletos NOTICIAS y LATINISY de SELPER publicados en Enero y Mayo de osto año, 
“en conjunto con el Calendario Poster SELPER-9). han permida lenar parcialmente el vacio producido por 
el retraso de los des primeros numero de a Revista SELPER durante 1991, Esto demuesira la gran ulidad 
de estas nuevas y ágiles publicaciones de nuestra Sociedad, iniciadas justamente duranto este año y con 
dl objetivo de editarse según necesidad, al menos cuatro veces al año cada una (NOTICIAS y LATINISY). 
En osta oportunidad se han incluido trabajos técnicos relacionados con las Actividades Canadienses de 
Percepción Remota, en partícular CCAS y MDA. Se ha destacado en forma especial ol Programa Técnico del 
¡Simposio ERIM, por su interés para la comunidad latinoamericana, dada la ampltud de los temas tratados 
y también como una lorma de agradecer y estrechar vinculos con esta Institución, tan ligada desde el 
“omienzo al nacimiento de SELPER. 
Finalmente cabe resakar la importante aproximación de SELPER a las actividades relacionadas con elANO 
Internacional del Espacio (SY) donde el Simposio ERIM resultó una ocasión prmilegiada, dadas las Sesiones 
Plenarias desarrolladas y el excelente nivel de los expertos invitados, como así la importante Invitación 
extendida a SELPER para tener una activa participación en estos Paneles de . Eneste sentido, debe. 
destacarse la amable colaboración del Dr. Alan K. Parker, Dr. Ric Cicone y Sra, Dorothy Humprey (ERIM); 
Dr. Ralph Brescia y Dra. Nancy Frestne (U.S. NASA) y a brilante participación del Inst de Pesquisas 
Espacials (INPE) de Brasl, an panicular su Director Dr. Marcio Noguera Barbosa, Dr. Roberto Perelra Da 
Cuna, Dr. Paulo Roberto Marin Ing, Paulo César Gurgel de Albuquerque, Sra. Etolvina Fienó Díaz Alves. 





Vayan también nuestros tradicionales reconocimientos a Jean-Luc 
'Devynck (GNES); Dr. Adigún Ade Abiatún y Dr. Sergi (ON, John y Dr, 
Michael DeSandoll (MDA). Dr. Kei Raney (CCRS); Dr, Siephen Pruscia (INTERGRAPA), Dr. Pedro 





Rodhiguez (INTERA) al Insituto Geográfico Mita (GM) de Chile y tantas personas e instluciones por su 
valioso e indispensable. respaldo a nuestra labor edil. 
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ACTO INAUGURAL ERIM PALABRAS 
DEL PRESIDENTE DE SELPER 


he Sociedad de ESPECIALISTAS LATINOA- 
MERICANOS EN PERCEPCION REMOTA-SELPER, as a 





'pocialistsin our regía, is proud to have an active roland! 
10 pantcipale during his 2a1 International Symposium on. 
Rómoto Sensing ol Environment 


We ara convinced that the technology ol Remote 
'Sonsing Is ol vital importance or the development and 
wetlaro ol our Nations. 


*“IberoAmerica" with ts big extension and all Kina ol 
clmates, sols and type ol vegetation has very valuabio: 
ronewables and non ranowables resources that needs. 
monitoring, management and belter care. 


“reir explotatión must bo made on such a way to 
avold harmful chniages on tho environment. We must 
procure that futuro generations do not find our planet 
olltod and with scarse natural resources. 


On ho last decados the Intemational scientific 
'communiy has seen with preoccupalion how the earth 
environment has beon caraleos and harmtuty managed: 
he greennouse effect is one ol the examples. 


Tho indisctíminated forest destruction: the fishes 
'dopredation, the atmosphere poltution and the increasing, 
desertication are just a lew cases. 


Today the mankind ls awaro ol these problems and we 
ato suro that space technology ís a good help to solve: 
tem 


Eanh observation lrom space began as a purely 
scienúlic excercise and 1 was much later that a 
commercial potential was seen. The Earth Observing 
System (EDS) is a U.S. effortinvolving many countries and! 
'wil cost between 15 bilion to 30 bilion doliars. lt wi 
produce a wealh of data which wil be used to evaluate 
Man's effort on our planet. 


In Europe the ERS-1 Satelite and later on in 1994 the: 
ERS-2wil provide the datato study several environmental 
problems. They wil contribute to a better understanding of 
"he interaction between Ihe oceans and atmosphere, the: 
“ocean circulation, the land uso, sic. Both wil be an 
important contribution to environmental studies. ie: tne 
ERS-2 with Ine GOME instrument wil alcw to survey the 
“Ozone at global scale. 


“Tre tremendous amount ol avallabie data must be 
translormed in useful information, report, studí 
recommendations on how to solve problems to improve. 
the living conditions ol mankind, 





SELPER, a professional Society wi specialits rom 
all countios in America is an adequate Organization to 
participate actvaly in wis challengo thata Man has or 
úproserving their environmental 





We have demonstrated exportisa to organizo 
Symposia, Coloauium, Seminar, Training courses; to 
make special studies orto planly research programs on 
Remoto Sensing. Besides wo can rocoiva and distributo 
information through. our. publications. like REVISTA 
SELPER, LATINISY and others. 


We offer all is 1o play on active rolin the important 
task that wo must ovorcome. 


Last March in Buenos Aires during two days, a Group 
ot Intergovernmental experts on cimatic variations hold a. 
sominar on Global Change. 


On April 239-1991, 1 was hold algo thero the Publi 
Forum ECO-92 with the presence ol Presidente Menem, 
Let me express some of the presidential words 
prongunced during this Forum, 


“The conjunction ol development and conservation al 
"environment, not only must stop the present decay, but 
must rever this process ín such a way that our future 
enerations find a better environment than the one they 
received from their ancestors. Finally | invite to the: 
tolowing meditaton: in tho ftles the sentence was: tell 
'me how much of natural resources you are using and | will 
tell you what dogros ol devolopment you have. Today in 
tre nineles the motto will be: 


TELL ME HOW YOU TAKE CARE OF YOUR NATURAL. 
RESOURCES AND | WILL TELL YOU WHAT DEGREE OF 
CIVILIZATION YOU HAVE". 


Final let me express in my name and in the name of 
my coleagues of SELPER many thanks lo the local 
authorites, the local organizers, in the Environmental 
Research institute ol Michigan-ERIM- an the Consortium. 
lor Ear Science Information Network (CIESIN) ol Ann. 
Arbor and other sponsors. 











6 ana SELPER 
R 24 TH INTERNATIONAL SYMPOSIUM OF 
IM. REMOTE SENSING OF ENVIRONMENT . 
Summaton of the SELPER Forum 
tard 0 Cicona, O Crimen Panas! ns Js Miguel Snes Poda res: BED 


On Tuesday May 28. 1991, SELPER, he Society ol 
Latin American Remoto Sansing Specialists, conducted a 
lorum on An Assesement ol he Information Required by 
Resource Managers and Policy Planners to Achiewo 
Sustainable Development in an Era ol Global Change". 

The forum was held. folomig ¡Ne presentation ol 
National Program papers during Ine: moming poster 
sossion (hal Includod fepresentaives. from Argentina, 
Brazi, Chile, Columbia. Costa Rica, Ecuador, Mexico, 
Panama, Poru, Uruguay and Venezuela. 

Miguel Sanchez Pona, President ol SELPER, hosted 
ho SELPER forum and vo addresses were made: Domin- 
90 Antonio Gagllardn, SELPER Vice President, present» 
2d. “Gioval Change Program in Argenta: Tho Remoto 
Sensing Contribuion”, Paolo Marini o! INPE presented, 
“Brazilen Requirements of Environment Data lor Pobcy 
and Descision Makers”, Mauricio Araya, Ecitorial Dctor 
SELPER, presented, “Expandg Chilean Capabilies 
"Through International Cooperation n Remota Sansing and 
io Potential Contrbution to Global Change Programs, 
Luis Carlos Malin, Columbia Natonal SELPER ropro- 
sontativo, prosonted, “Data and Information equi. 
rements or Policy and Decision Makers ín Columba”, and 
Roman Alvarez, National Coofdinator, Maxico, presentod, 
"Mexican Contibution to tho Mapping of Giobal Chango". 

“ho opportunty to discuss information requremente 
forLalin American rosponso to global change was among 
te frstconductod by SELPER as an organization, hough 
'nch county is already contibuting to iho understanding 
l global chango Htom national perspeciwes A 
lscussion, subsequentto1mo Tuosday forum. was hold by 
ho partcipante on Thursday to review the forum and 
sunmarizo SELPER findings and recommendations, The 
principal idings of ho forum aro summarized as folows: 
1), Trrough some Latin American countries are drecty 

involved in global change research through IGBP 

programs, he primary locus ol efforts sn regional 

Íssuos. Yos, Ihe regional issues tond lo be local 

mmaniestatichs ot global issues such, as delorestaton 

and depletion ol arable land. 

2) Remote sensing tools, particulary AVHRR. SPOT and 
TM play a prominent role in regional studies, buttnere 
is an increasing need lor integration ol other key 
physical and socio.economic data such as tem. 
peratuo, soll mosture, demographies. economics, 
and resource data, (0.9. agricultural). These data are 
¿ten diicul o access lar planning purposes. Ex- 
plosive growth ol now sources ol information such as 
ne 1991 Brazilan satelite create new challenges. An. 
increasing emphasis is placed on regional resource 
planning in light ol significant environmental change, 
nd a basic need lor sustainable development 

3). Though studies across Latín America are related to 
global change and extensive and innovative research 
is purpused, hera ls any modest coordination ol 
¿global change research afiori among Latn American 
hatons, A notable exception is e mulinatonal 
Amazon region which, ol course, teceves woridmide 








attention. But there are other notable issuos; 
¿eseríication in Argentina and Mexico, delorestation 
in the Atlantic forests, avallabiity ol (rash water 
resources for arming and human consumption in Chile 
“and Ihxoughout Latin America. Issues related to tha 
need lor in situ data hom Latin Amena are no! fully 
acdressed. involvement in ISY actives discussed by 
Mauricio Araya Ín plenary 3 may Incroaso 
pportunivos lor inter-rogional cooperation, 


Many notable research and resource planning 
actwites aro undenway, Asia Iram he usual and univorsal 
¡concern for adequato financial resources lo. pursua ho, 
appropriate research tasks, the SELPER forum 
recommends that a new and special emphasis bo placed 
on tna. 

1) SELPER, an existing trans: Latino organization, wit an 
eleven year history. can play an important role in 
raising the general level ol recognition ol. global 
chango related research actvles in Latin America 
and the coordination of val activity troughout Latin 
America with worldwide Interests 

2) SELPER will consider tha development ol an in- 
tegrated Latin America data plan in response to global 
change issues tnat would Include; a) Ihaidontfication 
of hey physical and socio.economic data requi- 
úrements;b) the identification of ín situ dara collections 
Ihatcan be a contribution by Latin American counities 
1o the worldwide global change program: and c) tha 
igentication ol a Latin American wide diglal data 
baso af important global change data, 

3) SELPER wil undortako ho analysis ol needs and ino. 
¿evelopment.o! a plan for the distribution and access 
to the Latin American global change data baso by 
considering noeds for integration with other data 
acquistion and information system plans and 1ho 
need for enhancing access throughout! Latin Americ 
using tolemetic and electronic natwork methods, 


The results of this forum and the papors vil be 
'documented ín a special addendum to Ihe symposlum. 
proceedngs. Summary papers wil be placed in the, 
'SELPER Quart and innationalcivculars such asINPE'S 
The November SELPER symposium in Cuzco, Peru will be: 
an opportunty for SELPER to continue to fomulate this 
proposed technical agenda. 

extend my appreciation to Eng. Miguel Sanchez Pana. 
tor hís extensive efforts in coordinating this worthwhile. 
forum. 1 also thank all those SELPÉR members 
representing your respective nations for your 
contributions and participation bath in the national papers. 
"poster session and in the forum. 

Understanding global change is an eltort that wil 
require, inhe long-term, astuto local research actviy as 
ellas collaboration across national boundariés, SELPER| 
has a unique opportuniy, as a league ol Latín American 
specialist expe ín remots sensing, to make a significant 
contribution to is important international endeavor 
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On behal! of tho Intemational Remota: Sensing 
Community and particular the participante 
International Symposlum on Remote Ser 
Envrorment,l»would lko o express our appreciation and 
tanks to tho abovo - named individuals and tho stat ol 
their respective organizations who have worked diigontiy 
10 make Mis Simposium possible 

Wihout their help and cooperation, 1 would bo 
Impossible lor us lo meet: In such an atmosphere ol 
International unty; to address the Vial issuos of Global 
Change; and to determina how our common disciplr 
remote sonsing, can best be used to monitor hat chango: 
ín a cost-ellectivo, manner, thereby providing tha. 
Information needed to determine how we can modily or 
control chango. 

"he best repayment o! our hosts" gracious hosplalty 
ls for us to work together, using our technology to ensure 
that Global Change produces a posiivo rather than a 
negative impact on ourselves, our countries, and our 
future generations who one day may franscend national 
boundaries and make planet Earh a tue Global 
Community wit an envionment that is benevolont to all 
people. 
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Development Washington, DC, USA 
B. Wayne Luscombe, The Word Bank, Washington, DC. 
USA 

Miguel Sánchez Peña, Socioty of Lain American Remote: 
Sensing Specialisis, Buenos Alres, Argentina. 

¿John W. Sherman, ll National Oceanic and Almospheri 
Administration, Washington, DC, USA. 


MONDAY, MAY 27 

8:20 am 600 pm 
REGISTRATION 
Secretariat 

300 pm 5.00 pum, 
OPENING CEREMONIES 
Gavea A Balroom 

5.00 pm. - 6:30 pm 
OFFICIAL EXHIBIT OPENING 
¡Gavea AB Foyor 

530 pm. - 620 p.m. 
OPENING RECEPTION 
Gavoa 8 Baliroom 


OPENING CEREMONIES 
INTRODUCTION OF GUESTS AND SPEAKERS 

00 Roberto Pereira da Cunha, National Insituto or 
Space Research, So José dos Campos, SP, Brazil 


WELCOMING ADDRESSES 
3.15 Marcelo Nunes de Alencar, The Mayor ol Ine Cy ol 
Rio do Janoiro, Rio ca Janeiro, AJ, Brazil 

3:30 Roberto D'Avila, Sectatary ol the Environment torino 
Stato ol Rio de Janalro, Rio de Janorro, RJ, Brazil 

3.45 Miguel Sánchez Peña, Prosiciont, Society 0! Latin 
Amorican Remoto Sonsing Specialists, Buenos. Alros 
Argentina 

4,00 Márcio Nogueira Barbosa, Director, National Inst 
tuto for Space Riosvarch , So José dos Campo, SP, Brazil 
4:15 Willam M. Brown, Prosidont, Envwonmental Re- 
soarch Instituto ol Michingan, Ann Arbor, Michigan, USA 


KEYNOTE ADDRESS. 
4/20 THE IMPORTANCE OF SPACE TECHNOLOGY 
FOR MONITORING OF ENVIRONMENTAL ACTIVITIES 
IN BRAZIL 

José Goldemberg, Secretary ol Science and 
Technology, Brasila, DF, Brazil 


TUESDAY, MAY 28 
830 am. 1130 pm 
POSTER SESSION A 
'Gavea A Ballroom. 
B2302m—11302m; 130 pm 
EXHIBITS 

Gavea AB Foyer 

1130 am - 130pm 
SYMPOSIUM BUFFET 
Gavea A Ballroom 

130 pm 600 pm 
PLENARY 1 

Gavea A Balioom 

730 9m.-9:30 pm 


WORKSHOP 1 


Gavea A Ballroom 





500 pm 


SELPER 


POSTER SESSION A 


NATIONAL PROGRAM PAPERS — + 

Session Moderator 

Miguel Sánchez Peña, Prosiden!, Society ol Latin 
American Remote Sensing «Specialists, Buenos. Alrs, 
Argentina. 


"National members ol the Society ol Latin American 
Romoto Sensing Specialists wi present papers on thor 
countries" actives in remoto sensing. Because of Ino. 
publishing deadines and the problems ol international 
mall, we are unable 10 include the files ol papers to be 
prosented. Howover, we havo included a listing ol 
scheduled presenters as of he Program publication date. 
Starting prompty at 8:30 a.m, Ino Session Moderator 
vil introduce each ol the representativos in alphabetica! 
order by county. Following tho introducilons, each 
representative vil givo a bre! summary or the papers they 
vweilprosent during ts session. Atapproximately 9:30, 
'0ach representative wil tho go to the poster locations 
indicated lor individual discussion of thair paper 


(4-1/2) REMOTE SENSING ACTIVITIES IN ARGENTINA. 
+ Maria C. Serafini, Buenos Ajos, Argentina 


(4-2/4) REMOTE SENSING ACTIVITIES IN BRAZIL - 
Paulo Roberto Martini, Sáo Jose dos Campos, SP. Brazil 


1A-7/8) REMOTE SENSING ACTIVITIES IN CHILE = 
Roberto Richardson, Santiago, Chile 


(4-9/10) REMOTE SENSING ACTIVITIES IN 
COLOMBIA - Luis Carlos Molina Marino, Bogotá, 
Colombia 


(A-11/12) REMOTE SENSING ACTIVITIES IN COSTA 
RICA - Serglo Benach Carro, Sar Josó, Costa Rica 
(4-13/14) REMOTE SENSING ACTIVITIES IN. 
ECUADOR - Fabián Durango Y., ul, Ecuador 


(A-15/16) REMOTE SENSING ACTIVITIES IN MEXICO - 
Román Alvarez Béjar, México Cly, DF, México 


(4-17/18) REMOTE SENSING ACTIVITIES IN PANAMA. 
+ Hernán Ortega Gonnell, Panamá Ci, Panamá 


14-19/20) REMOTE SENSING ACTIVITIES IN PERU «| 
Walter Danjoy, Lima, Perú 


(4-21/22) REMOTE SENSING ACTIVITIES IN 
URUGUAY - Artigas Durán, Montevideo, Uruguay 


(4-23/24) REMOTE SENSING ACTIVITIES IN 
VENEZUELA - Gustavo Rulz, Caracas, Venezuela. 


PLENARY SESSION 1 


DATA AND INFORMATION 
REQUIREMENTS FOR POLICY AND 
DECISION MAKING IN RESPONSE TO 
GLOBAL ENVIRONMENTAL CHANGE 


Program Co-Chalmen 
Jack R. Lousma 





¡Consoriium or. Intemational Earih Sclence: Information 
"Notwork, Ano Arbor, Michigan, USA 

Richard C. Cicone. 

Environmental Research Instuto of Michigan Ann Arbor 
Michigan, USA 

Session Moderator 

Jack Al Lousma. 


1:30 AN INTRODUCTION TO THE CONSORTIUM FOR 
INTERNATIONAL. EARTH SCIENCE INFORMATION 
NETWORK - Jack R Lousma, Consortum lor Consortium 
dor International Ear Science information Network, Ana 
Arbor, Michigan, USA 

145 HUMAN DIMENSIONS OF GLOBAL ENVI- 
RONMENTAL CHANGE - José Antonio Lulzenberger, 
Special Secralary for Environment, Brasa, DF, Braz 
210 THE EMERGENCE OF ECOLOGICAL AWARE= 
'NESSIN SOCIETY » Conrad P. Kottak, Tho Univoraiy ol 
Michigan, Ann Arbor, Michigan, USA. 

2:0 INTEGRATING REMOTE SENSIG AND RE- 
SOURCE MANAGEMENT FOR GLOBAL ENVI- 
RONMENTAL CHANGE MITIGATION AND SUS- 
TAINABLE DEVELOPMENT - Lulz Gylvan Meira Filhc 
¡National Insituto or Space Rescarch, So José dos Cam 
pos, SP, Brazil 

250 INTEGRATING PHYSICAL SCIENCES, HUMAN 
SCIENCES AND REMOTE SENSIG FOR UNDER- 
STANDING THE HUMAN DIMENSIONS OF GLOBAL 
ENVIRONMENTAL CHANGE - Willlam R, Kuhn, 
man E. G. Roller, Consorium for Intormatial Earth 
Seiance Inlormalion Network, Ann Arbor, Michigan, USA 
3/10 DATA AND INFORMATION ACCESS FOR 
ANALYSIS OF GLOBAL ENVIRONMENTAL CHANGE - 
Richard C. Cicono, EnvironmantalFosoarch Insituto ol 
Michigan, Ann Arbor, Michigan, USA. 

3:30 COFFEL 

400 SELPER FORUM: AN ASSESSMENT OF THE 
INFORMATION REQUIRED BY RESOURCE MA: 
NAGERS AND POLICY PLANNERS TO ACHIEVE 
SUSTAINABLE DEVELOPMENT IN AN ERA OF 
GLOBAL CHANGE 














Sosalon Moderator 
Miguel Sánchez Poña 

Prosidont 

Society ol Latin American Remoto Sonsing Specialists 
Buenos Als, Argentina 

6500 ADJOURNMENT 


WEDNESDAY, MAY 29 
8302 m - 11:90 pun. 


POSTER SESSION B 


Gavea A Ballroom 

8002 m - 11302m:190 pm 
EXHIBITS 

Gavea AB Foyer 

11300.m - 130 pm. 
SYMPOSIUM BUFFET 
Gavea 8 Ballroom 

130p.m.- 600 pm. 


PLENARY 2 
Gavea A Ballroom 
T30p.m. - 930 p.m 





500.9m 


sos 11 


WORKSHOP 1 


Gavoa A Ballroom 
POSTER SESSION B| 


CONTRIBUTED PAPERS 


(8-1) SOME RESULTS ON CROP INVENTORY AND' 
YIELD FORECASTING USING LANDSAT TM 
MULTITEMPORAL DATA IN NORTHERN ITALY - Mario 
A. Gomarasca, Eugenio Zillol, Pietro A. Brivio and 
Francesca Pagnoni, Insituto ol Geophysics ol to 
Litbospnere —CNR, Mián, Italy 


(8-2) ACCESS TO GLOBAL ENVIRONMENTAL 
MODELING CAPABILITIES: INTEGRATED SATELLITE 
AND GROUND-BASED DATA WITH LOWCOST 
SOFTWARE ON PERSONAL COMPUTERS - D.A. 
Hastings, NOAA. National Geophysical Dala. Contor 
Boulder, Colorado, USA; H. Karszenbaum and D. A. 
Gagllardini, Centro: Argentino do Estudios de Rado: 
comunicaciones y Compatibilidad, Electromagnética 
(CAERCEM), Buenos Aros, Argentina. 


B3) DETERMINATION OF NORMAL BASELINES IN 
BRAZILIAN COASTS BY REMOTE SENSING 
TECHNIQUES - Wagner Santos Do Almeida, Disactoria 
do Hidrografía o Navogagao, Nierdl, RJ, Brazil 


(8-4) ROSIS-AN IMAGING SPECTROMETER FOR 
ENVIRONMENTAL MONITORING - B, Kunkol, F. Blo- 
'ohinger, MBB Space System, Oltobrunn: R. Doerfter, 
GKSS, y. Pula and H. van der Plopon, OLA, 
Oberplallontofen, Germany 





(6-5) ENVIRONMENTAL STUDY OF TROPICAL 
AFRICAN URBAN AREAS BY MULTITEMPORAL 
SATELLITE IMAGERIES (LUBUMBASMI IN ZAIRE, 
CENTRAL AFRICA), M. Massarl, N. Castlaux arid y, 
Wilmet, Unvwerstó Catholiquo do: Louvain, Louvainia: 
Nouvo. Belglum 





(8:6) APPLICATION OF CONTEXTUAL CLASIFICA» 
ION TO LAND-COVER MAPPING IN WATERSHEDS - 
Jorgo A. Silva Centeno and Vitor Haertol, Fodera! 
Universily o! Rio Grande do Sul, Porto Alegre, Brazil. 





(6:7) CHANGE ANALYSIS OF THE BIGGEST LONG- 
SHORE SANDBAR ALONG THE TAIWAN COAST -Chi- 
nan Wu and Miso-helang Pong, Energy and Resourcos 
Laboratories, (TRI, Chutuno Talwan 


(8:8) BIO.CLIMATES OF SOUTH AMERICA AS DE- 
RIVED FROM MULTISPECTRAL AVHAR DATA - G. 
Garik Gutman, National Oceanic and Almosphóric Ad. 
ministration/NESDIS/SAL. Washinglon, D.C., USA; 
William T. Liu, JAG/USP, Sño Paulo, Brazil 





(8-9) ORBITAL REMOTE SENSING APPLIED TO UR+ 
BAN ENVIRONMENTAL IMPACT-A CASE STUDY - 
Sandra Maria Fonseca da Costa, Universidade Federal 
¿de Minas Gersis, Bolo Horizonto, MG, Brazil 


(8-10) TROPICAL RAIN FOREST NONDESTRUCTIVE 
INVENTORY AND TOPOGRAPHIC MAPPING - F. G. 


12 o 


Bercha, DM. Currie and J. A. Dechka, The Bercra 
Group, Calgary, Alberta, Canadá 


(8-11) AGRICULTURAL CROP AREA ESTIMATION IN 
SWEDEN - Karin Hall-Konyves and Stefan Pinzke, 
University ol Lund, Lund, Sweden 


(2-12) UTILIZATION OF SPOT DATA FOR LAND USE/ 
COVER MAPPING AND SOILILAND CLASSIFICATION 
IN THE PIAUI STATE OF NORTHEASTERN BRAZIL - 
Harendra'S. Teotia, Federal Universi of Paralba (UFPB), 
Avia, PB, Brazil; Klaus A. Ulbricht, OLRelnstrut fur 
Optoetectronik, Oberpfallenholen, Wessing, Germany; 
Danlel L Civco and Willlam C. Kennard, Unwersty of 
Connecticut, Storrs, Connecticut, USA 


(8-13) DIFFERENTIATE VEGETATION AND NON-VE- 
GETATION IN ARIDLAND ENVIRONMENT USING 
(MOMS-1) VISIBLE AND INFRA-RED DATA - Sultan H. 
AlkSulten, Mristry ol Municipality and Rural Altar, 
iyach, Saudi Arabia 


(6-14), IDENTIFICATION OF TERRAIN CATEGORIES 
AND GEOLOGIC STRUCTURES USING SIR-B AND Di- 
GITAL AEROMAGNETIC DATA IN THE RAIN FOREST 
COVERED GUIANA SHIELD, NORTHWESTERN 
BRAZIL - F. P. Miranda, Potoloo Brasilero S/A (Petro 
bras), Rlo de Janero, RJ, Brazil; J. V. Taranik, Deson 
Rosoarch Insttuto/Univeraty of Nevada System, Reno, 
Novada; A. E. MeCafforty, U S. Geological Survey, Der 
vor, Colorado, USA. 


(6-15) MONITORING THE GREEN AREAS AROUND 
TUCURUI (BRAZIL) USING "TASSELED CAP” TRANS- 
FORMATION - Raul Edgard Germano Braga and Mára 
Rogina Labuto Fragoso da Silva, IBM-Rio Scientiic 
Center, Rio de Janeiro, Brazil 


(8-16) ESTIMATION OF BARE SOIL EVAPORATION 
FROM A MULTI-FREQUENOY AIRBORNE SAR - Joao 
Vianol Soares, Jiancheng Shi and Laura Hess, 
Univers ol Calltonia, Santa Barbara, Calllocnía, Edwin 
T. Engman, National Aeronautics and Space 
Adiministraior/GSFC, GSFC, Greenbeit, Maryland: Jakob 
van Zyl, NASANJPL, Pasadena, Calllornía, USA 


(8:17) COMPARISON BETWEEN DIFFERENT ME- 
THODS OF REGIONAL STRATIFICATION, USING 
LANDSAT-TM AND EXOGENOUS DATA (FOUTA 
DJALLON-REPUBLIC OF GUINEA) - Eleonore Wolff, 
Université Catholique de Louvain, Louvain la Neue, 
Belgium. 


(8-18) DETERMINATION OF “TASSELED CAP” 
TRANSFORMATION PARAMETERS FOR IMAGES 
OBTAINED BY THE SPOT SATELLITE - Mára Regina 
Labuto Fragoso da Silva, IBM- Río Scienit Center, Rio 
de Janeiro, Brazil 


(8-19) ACCURATE ESTIMATION OF 1.5 M-HEIGHT AIR: 
TEMPERATURE BY GMS IR DATA 

Ikou Horiguehi and Hiroshi Tanl, Hokkaido Unwersiy, 
Sapporo, Toshihiro Motoki, Japan Meteorological 
Agency, Tokyo, Japan 


(8-20) ASSESSMENT OF POTENTIAL MALARIA RISK 
IN CENTRAL AMERICA - Byron L. Wood, Loulsa R. 


SELPER: 


Beck and Sheri L- Whitney, TGS Technology, Inc JNASA 
Ames Research Center, Mollet Field, Calllomia, USA: 


(8-21) DIFFERENTIATION OF GENUS OF AQUATIC 
MACROPHYTES THROUGH REMOTE SENSING IN 
THE TUCURUI RESERVOIR-PARA STATE-BRAZIL - 
Myrian de Moura Abdon, Insi1uto Nacional de Posquisas 
Espacias (INPE); Marlon Meyer, Fundaco de Ciéncia, 
Aplicapdes e Tecnología Espacial (FUNCATE), Sdo José 
¿dos Campos, SP, Brazil 


(8:22) STUDY ON THE APPLICATION OF REMOTE 
'SENSING TECHNIQUES IN SYSTEMATIC MAPPING 
OF NATURAL RESOURCES AND ENVIRONMENT - Ao. 
He Hul, Guan Hal Yan, Han Tian Yun and Yang Ming 
Jun, Shaarmá Remoto Sensing Center, X'an, China 


(8-23) POLARIZACION MATRIX OF TWO-BOUNCE 
SCATTERING FROM OBJECTS LOCATED ABOVE A 
ROUGH GROUND SURFACE - Sune A. y. Axelsson, 
Saab Missles AB, Linkóping. Sweden 


(8-24) REMOTE SENSING TECHNIQUES TO THE 
DETECTION AND MAPPING OF FLOODIN DYNAMICS 
WITHIN THE PANTANAL, MATO GROSSO DO SUL 
STATE, BRAZIL; PRELIMINARY RESULTS - Joño dos 
Santos Vila da Silva, Contro de Pesquisa Agropecuária 
do Pantanal (EMBRAPA/CPAP), Corumba, MS; Hermann 
JH. Kux, Insituto Nacional de Posquisas Espacials 
(INPE), Sdo Josó dos Campos, SP, Brazil 





(8-25) REMOTE SENSING OF TERRESTRIAL 
SURFACES IN A GLOBAL CHANGE PERSPECTIVE-A 
REVIEW OF THE CURRENT PROGRAMME OF THE 
INSTITUTE FOR REMOTE SENSING APPLICATIONS: 
CEC - A Klersy, J. P. Malingreau and M. Verstraoto, 
Jon Resoarch Center, Commission of tha European 
Communities, Ispra, aly. 


(8-26) ENVIRONMENTAL CONDITIONS AND CHANGE 
ON THE AMAZON FLOODPLAIN: AN ANALYSIS WITH. 
REMOTELY SENSED IMAGERY - John M. Melack, 
¡Suzanne J. Sippel ani Dalton M. Valeriano, University ol 
Calrria, Santa Barbara, Calfornia, USA; Thomas R. 
Fisher, University of Maryland, Cambridgo, Maryland, 
USA 





(8:27) USE OF TMLANDSAT DATA TO ESTIMATE 
CHLOROPHYLL CONCENTRATION AND TURBIDITY. 
IN THE BARRA BONITA RESERVOIR - Eviyn Marcia. 
Lodo de Moraes Novo and Claudia Zuccari Fernandes. 
Braga, Insituto Nacional de Pesquisas Especiais (NPE), 
¡Sáo José dos Campos, PS, Brazil 


(8-28) NOISE REMOVAL IN MULTICHANNEL IMAGE 
DATA BY A PARAMETRIC MAXIMUMM NOISE FRAC- 
TION ESTIMATOR - Knut Conradsen, Bjane Kjaer 
Ersboll and Allan Aasbjerg Nielsen, Tochnical 
University of Denmark , Lyngby. Denmark 


(8-29) MODELING SUSPENDED SOLIDS CON: 
CENTRATIONS BASED ON TMLANDSAT-5 IMAGES. 
AT GUANABARA BAY, RJ, BRAZIL - Cláudia Zuccarl 
Fernandes Braga and Alberto W. Setzer, Instituto 
Nacional de Pesquisas Espacials (INPE), Sao José dos 
Campos, SP, Brazil 


SiLPER 


(8:20) PRACTICAL APPLICATIONS OF AIRBORNE 
MULTISPECTRAL SCANNER DATA FOR FOREST, 
AGRICULTURE AND ENVIRONMENTAL MONITORING 
+ Peter T, Hick, CSIRO, Remate Sensing Group. Floreat 
Park; Michael D. W, Carlton, Geoscan Piy. Ltd, West 
Port, Westem Australia, Australla 


(8-31) REMOTE ASSESSMENT OF LEAF RUST OF 
'WHEAT IN CULTIVAR MIXTURES AND COMPONENT 
PURELINES - Tariq Mahmood, Crop Discases Research 
Instiuto, Islamabad, Pakistan; David Marshall, Texas A 
8 M Research and Extension Centre, Dalas, Texas, USA 


PLENARY SESSION 2 


CURRENT SATELLITE SYSTEMS 
TO ADDRESS INTERNATIONAL CLIMATE 
AND GLOBAL CHANGE NEEDS 


Program Co-Chalrmen 
Luis Gylvan Meira FlIho, National Instturo lor Space 
Resoatch Sao José dos Campos, SP, Brazil 

¿John W.Sherman, Il Natonal Ocoaric and Atmospheric 
Adiminisiraion Washington, DC, USA 

Session Moderator 

Luls Gylvan Meira Filho 





1:30 THE NEAR-TERM SUITE OF SATELLITE 
'SENSORS TO SUPPORT DEVELOPING COUNTRIES" 
CLIMATE AND GLOBAL CHANGE - John W. Sherman, 
Il, Nalional Oceanic and Atmospheric Administration 
Washington, DC, USA 

1:50 METHODOLOGY FOR ANALYZING ENVI- 
RONMENTAL PROJECTS AND INSERTING OPE- 
RATIONAL REMOTE SENSING - Laurent Martín, SPOT 
Imago, Sáo José dos Campos. SP, Brazil 

2:10 TWO DECADES OF LANSDAT DATA: A 
'BASELINE FOR DETAILED GLOBAL CHANGE - Victor 
Torres, Earth Observation Satolito Company. Lanham, 
Maryland, USA 

2.30 APPLICATION OF METEOROLOGICAL 
SATELLITE DATA TO GLOBAL CHANGE PROBLEMS 
- Luls Gylvan Meira Filho, Natonal Insitute or Space 
Rescarch, Sao Josó dos Campos, SP. Brazil 

2.50 ACCES TO GLOBAL ENVIRONMENTAL 
MODELING CAPABILITIES: INTEGRATED SATELLITE 
AND GROUND-BASED DATA WITH LOW-COST 
SOFTWARE ON PERSONAL COMPUTERS - DAA. 
Gallardini, Argentine Center tor Radio Communications 
Sudies and Electromagnetic Compatibitiy. CAERCEM, 
Buenos Alres, Argentina 

3:10 NEED FOR EXPANDED ENVIRONMENTAL 
MEASUREMENT CAPABILLITIES IN GEOSYN- 
CHRONOUS EARTH ORBIT - Enrico P. Mercanti, Me 
Domnell Douglas Space Systems Company, Seabrook, 
Maryland, USA. 

3:90 COFFEE 

400 SPEAKER PANEL DISCUSSION. 

5:00 AUDIENCE QUESTIONS FOR THE SPEAKER PANEL. 
16.00 ADJOURNMENT 


THURSDAY, MAY 30 
B302m.-1130am. 
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POSTER SESSION C 


Gavea A Balroom 
8202m-11d02m. 190 pm -500pm 
EXHIBITS 
Gavea AV8 Foyor 

30am-130pm 
SYMPOSIUM BUFFET 
Gavea 8 Balloon 
130pm.-600p. 


PLENARY 3 











Gavea A Baltoom 
730p.m -920 pm 


WORKSHOP 1 
¡Gavoa A Ballroom 
POSTER SESSION C 


CONTRIBUTED PAPERS 


(C-1) MULTISPECTRAL SYNTMETIC IMAGES OF 
MOUNTAINOUS REGIONS - Pietro A. Brivio, Paolo 
Furini, Massimo Righetti ar Mario A, Gomarasca, 
Instituto ol Geophyaics ol Ino Lithosphero-CNR; Danlele 
Marini, University o! Milan, Milan, taly 





(C-2) ESTIMATION OF RESERVOIR SURFACE AREA 
USING DIFFERENT REMOTE SENSING IMAGES - 
Abdalla Elsadig AlI, King Saud University, Ayadh, Saudi 
Arabia 


(C-3) MONITORING CROP PRODUCTION REGIONS IN 
THE SAO PAULO STATE OF BRAZIL USING NOR- 
MALIZED DIFFERENCE VEGETATION INDEX - Willlam 
TH. Liu ari Antonio A.V. Ferreira, IAG/USP, Sao Paulo, 
Braril 


(C-4) ESTIMATION OF SOLAR RADIATION FROM 
IGMK MODEL AND SATELLITE DATA SET IN SANTA 
CATARINA STATE, BRAZIL - M.E. Forroira ang E. €. 
Moraes, Instituto Nacional. de Posquisas Espacials 
(UNPE), Sño José dos Campos, E.C. Sucharov, Univer 
sidade Federal do Rio de Janeiro (UFR.), Rio de Janairo, 
Brazil; E. Roschke ari A. Stuhimann, Institut fur Physi 
GKSS, Geesthact, M. Rleland, Universitat. Hamburg. 
Hamburg, Germany 


(C-5) HIGH-QUALITY SATELLITE IMAGES INTENDED 
FOR THE GENERAL PUBLIC - Yves Baudol, Université 
Catholique de Louvain, Louvain-la -Neuve, Belgium. 


(C-6) THE OPERATIONAL DETECTION OF FIRES IN 
BRAZIL WITH NOAA-AVHAR - Alberto W. Setzer and 
Marcos C. Pereira, instiuto Nacional de Pesquisas. 
Espacials (INPE), Sao José dos Campos SP, Brazil 


(C-7) CHANGE DETECTION MONITORING BY CLASSI- 
FICATION OF COMBINED TEMPORAL-SPECTRAL 
REMOTELY SENSED DATA - Chi-farn Chen and A. J. 
Chen, National Central University, Chung-L), Talwan 


SELPER 





(C-5) RETRIEVAL OF REFLECTANCE FROM 1989 
AVIRIS RADIANCE DATA USING LOWTRAN 7 ATMOS- 
PHERIC MODELS - Frederick P. Portigal, Christopher 
D, Elvidgo aná James Y. Taranik, Desert Research 
Inetiuro, Reno, Novada, USA 


(C-9) ILLUMINANCE AND ZENITH ANGLE INFLUENCE 
ON THE TRANSPARENCE OF A LENTHIC LAGOON 
WATER - Ronald Buss de Souza, lara Musso Folix, 
Kelty Corbanl Ferraz an: Viviane Testa, Insttuto Na: 
cional de Pesquisas Espaciais (INPE), Sáo José. dos 
Campos, SP, Brazil 


(C-10) USE OF REMOTE SENSING FOR FOREST 
RESOURCES MONITORING IN THAILAND - Thongchal 
Charuppat, Royal Forost Dopartmont, Bangkok, Thalland 


(C-11) FIELD COVER ESTIMATION USING LANDAST 
MSS, LANDSAT TM AND SPOT DATA-A COMPA- 
RISON IN SEMI-ARID ENVIRONMENTS - Potor Pilosjó 
“nd Helona Larsson, Universi of Lund Lund, Sweden 


(0-12) OCEANOGRAPHIC APPLICATION OF 
LANDSAT/TM DATA IN CABO FRIO (BRAZIL) - Renato 
Herz and Jarbas Bonettl, Universay o! 540 Paulo, Brazil 


(0-19) CLASSIFICATION OF SABKHAH DEPOSITS BY 
REMOTE SENSING: DISTINCTION OF SEASONABLE 
CHANGES IN SABKHAH TERRAINS - Abdulkador M. 
“Al-Sael, Saul Contor lor Remote Sensing (KACST), 
Flyacin. Adly Kh. AJ-Saatin, Rosaaroh Insuluto, KFUPM, 
Dhahran, Saudi Arabia 


(C-14) RADIOMETRIC MEASUREMENTS IN DIFFE- 
RENT SANDY SOIL PARTICLE SIZE TEXTURES 
(TERRIPSAMENT-HAPLUSTOL-ENTICO) OF LA 
PAMPA PROVINCE - Mirta Raed, Comisión Nacional de 
Invosigacionos Espacialas, Oscar Santanatoglla and 
Stella Navono, Cátedra do Manojo y Conservación de 
Buelos Fac. Agronomía. U.B.A,, Buenos Alres, Argentina 


(C-15) AN URBAN HEAT ISLAND IN TROPICAL AREA 
INVESTIGATED BY REMOTE SENSING: BELO 
HORIZONTE CITY - Bernard C. A J. Gastelols, Coniro 
Tecnológico de Minas Gorals Foundation (CETEC), Belo 
Horizonte; Eleonora Sad de Architecture and 
Urban Plariing University (FAUUSP), Sao Paulo, Brazil 


(6-10) SCALING OF VEGETATION INDICES FOR ENVI- 
RONMENTAL CHANGE STUDIES - J.Ol, A. Huete, and 
$, Sorooshian, Univorshy ol Arizona, Tucson, Arizona, 
USA; A.Chohbounl and. Y. Kerr, LERTS, Toulouse, 
Franco 


10-17) THE INTEGRATION OF REMOTE SENSING AND 
GIS-TECHNIQUES FOR THE MAPPING OF LAND USE 
AND THE ASSESSMENT OF CROP ACREAGES -M. De 
¡Goes Calmon, H. Eerens, B. Sapion and R. Gombeer, 
Kaihollko Unvesitoi Louven (KUL), Heveries, Belglum 


(0-18) A PROPOSAL TO INCREASE THE EFFICIENCY 
IN THE USE OF THE TECHNOLOGY OF REMOTE 
'SENSING IN COUNTRIES OF THE THIRD WORLD - Luiz 
Henrique Agular de Azevedo, Flo do Janolro Siate 
University/SENSORA. Aerolevantamento. S/A, Rio de 
Jareio, Brazil 
























(0-39) AN. ATTEMPT TO. LOCATE TSETSE-FLY 
HABITATS USING SPOT DATA - G. Nouville,J. Baraza, 
F, Bleuzen aña P. Lacanal, Regional Centre for Services 
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in Surveying, Manping and Remote Sansing (RCSSMAS) 
B. Willlamo, R. Dransfiold, . Brightwell an: O. Okello, 
International Centre of Ínsect Physiology and: Ecology 
(ICIPE), Nairobi, Kenya. 


(C-20) REMOTE SENSING OF THE BIOLOGICAL DY- 
NAMICS OF LARGE-SCALE SALT EVAPORATION 
PONDS - Laurie L. Richarsons, Davo Bachoon, Vebbra 
Ingram-Wiley and Colín Chos Chow, Florida Intor 
national Universi, Mía, Florida; Kennoth Weinstock 
TGS Technology, Inc /NASA Amos Rosoarch Como 
Mollett Field, Calllomla, USA, 


(C-21) ALTIMETRIC RESTITUTION OF SPOT STEREO» 
PAIR: A SOLUTION FOR AUTOMATIC GENERATION 
OF DTM - Antonio José Ferrelra Machado o Silva arc 
Raúl Edgard Gormano Braga, Fi Sclontlic Comtor-1BM 
Braz, Fio de Janeiro, RJ, Lulz Alberto Vieira Dias, 
"National Insttute o! Space Research (INPE), Sño José dos 
Campos. SP, Brazil 


(C-22) APPLICATION OF AVHRR-LAC DATA IN 
'SWEDISH AGRICULTURE - Karin Hall-Kónyves anal 
Stolon Pinzko, Dopariment ol Physical Geography. 
Unweraty of Lund, lund, Sweden 


(C-23) CHANGE DETECTION ON THE FRINGE OF THE 

INDIAN DESERT USING MULTI-DATE REMOTE 

SENSING DATA PRODUCTS -S.S. Dhabriya, BM Bila 
and Technology Conte, Jaspu, India 


(C-24) AN OPERATIONAL GIS INTEGRATING SNOW- 
COVER AND GLACIER RS. and F. D. FOR HYDRO- 
ELECTRIC MANAGEMENT PURPOSES - Glancarlo 
Rosel, ENEL-CRIS Serv. Idrologico, Venezia Mastre 
Carlo Caruso, Stotano Maran and Glanpaolo Ponatl, 
CISE, Milano, taly 


(0-25) A GLOBAL CHANGE DATA BASE USING 
THEMATIC MAPPER DATA SCIENTIFIC RATIONALE 
AND TECHNICAL CONSIDERATIONS — OF THE 
LANDSAT SYSTEM - David L. Potorson and Koith €. 
Clarke, Hunter Collego, New York, New York, USA 


(C-26) THE USE OF INFORMATION SUPPLIED BY 
TEXTURAL CHARACTERISTICS OF ORBITAL IMA- 
GES IN THE DETERMINATION OF URBAN LAND USE 
Sarita Hamburger and Celina Fo- 
itute of Spatial Resoarch (INPE), do. 
sí Brazil 


(C-27) MONITORING WATERSHED DEGRADATION 
THROUGH CHANGES IN FLUVIAL MORPHOLOGY BY 
AERIAL PHOTOGRAPHS AND SATELLITE IMAGERY 
INTERPRETATIONJosó Manuel Sayago and Elvira 
Yolanda Guido, Tucumán University. Tucumán 
Argentina 

(C-28) BUSHFIRES MONITORING: A LOW - COST 
METHOD TO ASSESS AND MAP. THE BURNED 
AREAS IN A TREE SAVANNA REGION (BURKINA 
FASO) - Pierre Defouny and Marc Totte, Catholic Un» 
verslty of Louvaln, Louvaln, Louvain-la-Neuvo, Belglum 
(C-29) APPLICATION OF GIS TECHNIQUES TO 
MONITOR SEDIMENT VIELD IN WATERSHEDS - Alfon- 
so Risso and Vitor Haertel, Federal University ol Rio 
Grande do Sul, Porto Alegre, Brazil 

(C-30) AUTOMATIC PREDICTION OF LOCAL REGION 
CHANGES, USING PATTERN RECOGNITION 
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"TECHNIQUES ON TEMPORAL DATA-R. Makwana ano: 
A. Barros Silva, The Open Uniwersty, Miton Keynes, 
England 


(C-31) “MEGAFANS” - SHUTTLE PHOTOGRAPHY 
AND MACROGEOMORPHOLOGY - M. Justin 
Wilkinson, Lockheed Engineering and Sciences Co. 
Houston, Texas, USA 


PLENARY SESSION 3 


INTERNATIONAL SPACE YEAR GLOBAL 
CHANGE RESEARCH PROGRAMS 


Program Co-Chairmen 
Rolph P, Brescia, Natonal Aoronautics and Space 
Administration Washington, DC, USA 
Nancy Firestine, W.T. Chen 8 Company. Arington, 
Virgina, USA 

sion Moderator 
Nancy Firestine 








1:30 SPACE AGENCY FORUM ON THE INTER- 
NATIONAL SPACE YEAR (SAFISY): AN OVER VIEW) 
KEY 1992 EVENTS - Tasuku Tanaka, National Space: 
Dovelopment Agency, Tokyo, Japan 

150 SAFISY PANEL OF EXPERTS ON EDUCATION 
AND APPLICATIONS: COMMITTEE ON SPACE RE- 
SEARCH (COSPAR/SAFISY PANEL OF EXPERTS ON 
SPACE SCIENCE: AN OVERVIEW - Ralph P. Brescia, 
National. Aeronautics and Space Administration, 
Washington, DC, USA, 

2.10 SAFISY PANEL OF EXPERTS ON EARTH SCIEN- 
CE AND TECHNOLOGY: AN OVERVIEW 

Burkhard K. Pfeiffer, European Space Agency! ESTIC, 
"Noorcwik, The Netherlands 

2.0 SAFISY: THE WORLD FOREST WATCH PROJECT 
- Roberto Perolra da Cunha, National Instfute for Space 
Research, Sdo José dos Campos, SP, Brazil 

2.50 SAFISY: THE GLOBAL CHANGE ENCYCLOPEDIA 
PROJECT - Marlo-Claudo Durand, Canadian Space 
Agoncy, Montreal, Quebec, Canada 

3:10 SAFISY THE GLOBAL STUDENT VILLAGE - Buzz 
Sellman, Environmental Research Instíute o! Michigan, 
Ann Arbor, Michigan, USA. 

3:30 COFFEE 

4.00 SPEAKER PANEL DISCUSSION 

5:00 AUDIENCE QUESTIONS FOR THE SPEAKER PANEL 
6:00 ADJOURNMENT 








FRIDAY, MAY 31 
5302m-11302m 


POSTER SESSION D 


Gavea A Balioom 
1130. am - 1304m 


SYMPOSIUM BUFFET 
Gavea 8 Ballroom 

1:30 p.m - 290 pm 
CLOSING CEREMONIES 
Gaves A Ballroom 


SELPER 


POSTER SESSION D 
CONTRIBUTED PAPERS 


(D-1) MICROWAVE REMOTE SENSING FOR 
HYDROLOGICAL AND AGRICULTURAL MONITORING. 
- C.Bechini, P. Canutl and S. Moret, Department ol 
Earii's Sciences; S. Paloscia, P. Pampaloni, | R.O.£/ 
CNR Firenze, Maly 


(D-2) MONITORING WINTER LEADS AND POLYNYAS 
IN BEAUFORT SEA WITH SPACE - BORNE TIR AND 
MICROWAVE DATA - B. Dey, Howard Universty , 
Washington, D.C., USA 


(0-3) NORMALIZED DIFFERENCE VEGETATION. 
INDEX FOR THE SOUTH AMERICAN CONTINTENT. 
USED AS CLIMATIC VARIABILITY INDICATOR - 
Wiliam T. H. Liu, Oswaldo Massambani and Mario. 
Fosta, IAG/USP, Sáo Paulo, Brazil 


| 
(0-4) MIPAS - A HIGH-SPECTRAL RESOLUTION 
SPACEBORNE FOURIER TRANSFORM SPECTRO- 
METER - W. Posselt an B. Kunkol, MBR Space 
Systems, Oltobrunn, M. Fischer, KIK, Karisruho, 
Germany; M. Endomamn, ESTEC, Nocrawik, The 
Netherlands; . Puls, DLA, Oberplallenholon, Germany 


(0-5) MULTISTAGE SAMPLING SURVEY TO ASSESS 
THE WOODY BIOMASS —EVOLUTION IN A DRY 
TROPICAL REGION (BURKINA FASO) - Plerro | 
Dofoumy, Cathol Universty of Louval, Louvaln-La - 
Neuvo, Belgium 


(0-6) DETERMINATION OF TANK DEPTH TO WATER | 
RADIOMETRIC MEASUREMENTS 
José Eduardo Mantovani and Alexandro Pereira 
Cabral, Instituto Nacional de Pesquisas Espacial (INPE), 
Sho José dos Campos, SP, Brazil 


(0-7) INTEGRATION OF REMOTELY SENSED DATA 
AND DEMs FOR RESERVOIR PLANNING - Peng Miso | 
— Hslang ani Hslau Kou-Hsing, Enorgy and Rosourcas. 

Laboratories, Chutung, Hsinchu, Talwan 


(0-8) THE USE OF SATELLITE REMOTE SENSING IN 
BUILDING LONGITUDINAL URBAN PLANNING 
DATABASES: THE CASE OF RIO DE JANEIRO - | 
Thomas S. Lyons, Michigan State University, East 
Lansing. Michigan, Richard C. Cicone and Willam A. 
Tyler, Environmental Research Instituto ol Michigan, Ann 
Arbor, Michigan, USA: 


(0-9) UTILIZATION OF REMOTE SENSING TECHNO- 
LOGIES FOR URBAN RECREATIONAL OPEN SPACE - 
Maria Isabel Sobral Escada and Maria de Lourdes N. 
de O. Kurkdiian, Insituto Nacional de Pesquisas 
Espaciais (INPE), So Josó dos Campos, SP, Brazil 


(0-10) MULTISPECTRAL CORRELATIONS FOR: 
'VEGETATION SPACE ALONG IRRIGATED PROFILES: ' 
A CASE STUDY FOR THE CHOLISTAN DESERT - 
'Gauhar Rehman, ifikhar Ahmed and Aneos Ahmad 
Iqbal, Space and Upper Atmosphere Research 
¡Commission (SUPARCO), Karachi, Pakistan 


(D-11) LANDSAT TM BASED VOLUME ESTIMATIONS - 
OF CONIFEROUS FOREST COMPARTMENTS IN 
SOUTHERN SWEDEN - Jonas Ardó, Uniersiy ol Lund, 
Lund, Sweden 








SELPER 


(0-12) FIRE ESTIMATES IN SAVANNAS OF CENTRAL 
BRAZIL WITH THERMAL AVHRR/NOAA CALIBRATED 
BY TMILANDSAT - Altredo C. Pereira, Jr., Alberto W. 
Sotzor nad Jogo Roberto dos Santos, lnstiuto Naciona 

¡e Pesquisas Espaciaia (INPE), Sáo José dos Campos, 

SP. Brazil 


(0-13) FORESTRY VARIABLES ASSESSMENT USING 
LANDSAT TM DATA - Marcos Leandro Kazmierczak, 
Inatiuto Nacional de Pesquisas Espaciass (INPE), 530 
¿Jo0á dos Campos, SP, Brazil 


(0-14) REMOTE SENSING OF ILLICIT NARCOTIC 
CROPS FROM AIRCRAFT AND COMMERCIAL 
SATELLITE PLATFORMS - Steven. A. Sader, Universty 
ol Maine, Orono. Maine, USA 


(0-15) ON THE ORIGIN AND EVOLUTION OF CIR- 
CULAR FORMS OBSERVED IN REMOTE SENSING 
IMAGES OF THE RIO DE JANEIRO STATE - André 
Callxdo Vieira, Universidade Faderal Rural do Rio de Ja: 
"nono and Universidade Federal do Rio de Janeiro, Anto- 
lo Carlos y. de Castro and Edgar Hans Brauer, Univer 
dado Fadoral do RÍO de Janeio, Río da Janer, Brazil 


(0-16) INTERNATIONAL TRAINING COURSE ON RE- 
MOTE. SENSING-BRAZIL: FIVE YEARS TRAINING 
SPECIALISTS IN REMOTE SENSING APPLIED TO 
NATURAL RESOURCES - Tania María Sausen, [ost 
"Nacional de Pesquisas Espaciaís (INPE), Sáo José dos 
Campos, SP, Brazil 


(0-17) ABOUT ESTIMATES OF MEASURES OF THE 
CONVEX HULLS OF SETS OF POINTS RELATED TO 
“THE PROBLEM OF SUPERVISED CLASSIFICATION - 
. P. Rasson, F. Orban — Ferauge, an: Y. Granville, 
University ol Namur, FUND. Namur, Belgium. 


(0-16) IMPLICATIONS IN REMOTE SENSING DOMAIN 
OF THE IMPROVEMENTS OF A CLASSIFICATION ME- 
THODS BASED ON THE CONVEX HULLS OF SETS OF 
POINTS - F. Orban - Feraugo , J. P. Rasson, and Y. 
Granville, University of. Namur, FUND, Namur 
Bolglum 


(0-19) DUNE PATTERN IN THE UNITED ARAB EM- 
RATES. USING LANDSAT TM DATA - Nabil Sayed Em- 
babl, UA University. Al - Ai, United Arab Emirates 


(0-20) NEED FOR EXPANDED ENVIRONMENTAL 
MEASUREMENT CAPABILITIES IN GEOSYN- 
CHRONOUS EARTH ORBIT - Enrico P. Mercantl, Me 
Donnel! Douglas Space Systems Company, Soabrook 
Mariana, USA 


(0-21) A COMPARATIVE STUDY OF SPECKLE RE- 
DUCTION IN SAR IMAGES AND THEIR APPLICATION 
FOR CLASSIFICATION PERFORMANCE IMPROVE- 
MENT- Nelson D. A. Mascarenhas, Insituto Nacional de 
Posquisas Espaciais (INPE), Sérglo E. Ono and David 
Fernandes, Instituto Tecnológico de Aeronáuiica, Her- 
iman . H. Kux, Insituto Nacional de Pesquisas Espaciass 
(INPE), So Josó dos Campos, SP, Brazil 


(0-22) A TEST OF GPS NAVIGATION FOR AERIAL 
PHOTOGRAPHY - Li Shu Kal and Xu Chang, The 
Insiiute of Remote Sensing Application, Chinese 
Academy o! Sciences, Belng. China 


(D-23) QUANTIFICATION OF CHLOROPHYLL A IN 
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COASTAL WATERS USING LANDSAT TM - Sam 
Exstrand, Swedish Environmental Research Institute, 
Siockhoim, Sweden 


(0-24) GLOBAL CHANGE EFFECTS ON EARLY 
HOLOCENE SEDIMENTATION OF THE BRAZILIAN 
CONTINENTAL SMELF DETERMINED FROM TM- 
LANDSAT 5. DATA OF THE SEAFLOOR - Alexandre 
Pereira Cabral, Marcio Lutz Vianna and Douglas Fran- 
cisco Marcolino Gherardi,insttuto Nacional de Pesquí 
sas Espaciass(INPE), Sáo José dos Campos, SP, Brazil 











(0-25) SUBMARINE RESOURCE DEVELOPMENT AND' 
PRESERVATION IN THE BRAZILIAN CONTINENTAL 
'SHELF: TME IMPACT OF TM-LANDSAT IMAGERY ON. 
FORMULATION OF MANAGEMENT POLICIES - Marcio. 
Luiz Vianna, Alexandre Pereira Cabral and Viviane 
Testa, Insttuto Nacional de Pesquisas Espaciais (INPE), 
¡ño José dos Campos, SP, Brazil 





(0-26) A GLOBAL CHANGE DATA BASE USING THE- 
MATIC_MAPPER DATA: EARTH MONITORING 
EDUCATIONAL SYSTEM (EMES) - Hector L. D'Antonl 
and David L. Peterson, NASA/Ames Research Center. 
Mottert Field, Calfomia, USA: 


(0-27) MULTISENSOR REMOTE SENSING DATA AND 
GIS TECHNIQUES FOR MONITORING PRESER- 
VATION AREAS: A CASE STUDY - Yoslo Edemir 
Shimabukuro, David Chung Liang Lee and Joúo Ro- 
berto dos Santos, Instituto 

Espacias (INPE), S8o José dos Campos, SP, Braz 


(0-28) ADJUSTMENT OF SPOT IMAGERIES USING 
THE SPACE RESECTION - Maaroul A.M. Diefallah, 
Qatar University, Doha, Qatar 


(0-29) VISIBLE AND NEAR INFRA - RED SPECTRA OF 
LATERITES OF ROCKS FROM CARAJAS MINERAL 
PROVINCE, IN BRAZIL - Marco Rocio, Silvia B. A. 
Rolim, Ricardo Vedovello an: Antonio Gomes Neto, 
Insituto Nacional de Pesquisas Espaciols. (INPE). Sáo 
José dos Campos, SP, Brazil 


(0-20) HIGH RESOLUTION REMOTE SENSING IN 
AGRICULTURE - David J. Ward and Antonio Neves, 
¡Geonex do Brazi, Botafogo. RU, Brazil 


(0-31) MULTITEMPORAL COMPOSITING OF SATE- 
LLITE DATA FOR IMPROVED GLOBAL CHANGE DE- 
TECTION- Alfredo Huele, Unersiy of Arizona, Tucson, 
Arizona, USA; A. Chehbounl, LERTS, Toulouse, Franco; 
¿Jiaguo Ol, Universty ol Arizona, Tucson, Arizona, USA 


CLOSING CEREMONIES 


INTRODUCTION OF GUEST 

S AND SPEAKERS 

1:30 Roberto Pereira da Cunha, Co-Chairman, Regional 
Organizing_Committee, National Institute for Space 
Research, Sáo José dos Campos, SP, Brazil 





CLOSING REMARKS 
1:35 SUMMATION OF THE SELPER FORUM: PLENARY 
SESSION 1 - Richard C. Cicone, Co-Chairman, Plenary 
Session 1, Environmental Research Instute o! Michigan, 
Ann Arbor, Michigan, USA. 
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1:45 SUMMATION OF THE PANEL DISCUSSION: 
PLENARY SESSION2-John W. Sherman, II, Co-Chai- 
man, Plenary Session 2, National Oceanic and. At- 
mospheric Administration, Washington, DC, USA 

1:55 SUMMATION OF THE PANEL DISCUSSION: 
PLENARY SESSION3- Ralph P. Brescia, Co-Charman, 
Plonary Session 3, National Aeronautiés and Space 
Administrator, Washington, DC, USA 

2.05 CLOSING REMARKS ON BEHALF OF THE SYM- 
POSIUM ORGANIZER - Alan K. Parker, Chairmas, inter- 
national Symposia In Remote Sensing o! Environment 
Envitonmental Research Institute of Michigan, Ann Arbor. 
Michigan, USA 

2:10 CLOSING REMARKS ON BEHALF OF THE RE- 
GIONAL ORGANIZING COMMITTEE Miguel Sánchez 
Peña, Honorary Co-Chaiman, Regional Organizing 
Committee, Society ol Latin American Remote Sensing 
Specialists, Buenos Ares, Argentina 


ADJOURNMENT AND FAREWELL “ADEUS” 
WORKSHOP 1 


APPLICATIONS OF REMOTE SENSING 
TO DIGITAL MAPPING 


Gavea A Ballroom 
Tuesday, May 28, and Thursday, 

May 30, 7:20 pm - 930 p.m. 

Fee: $32000US, 

Limit 40 persons 

Instructor. Dr. Lynnette Wood, ERIM. Ara Arbor. 
Michigan, USA 


WORKSHOP Il 


NEW VIEWS OF THE ENVIRONMENT USING. 
SATELLITE DATA AND LOW COST PERSONAL 
COMPUTER TECHNOLOGY 


Location: - Gavea A Ballroom 
Date: Wednesday, May 29,730 p.m-9:30 p.m 
Fo: $2500U5 
Limit 40 persons 
Instructors: Dr. D. A. Gagliardini, CAERCEM, 
Buenos Aires, Argentina 
Dr. D. A. Hastings, NOAA Natonal 
Geophysical Data Center, Bouder, 
Colorado, USA 


EXHIBITION 


Al attendeos and their guests are invited lo atend e 
Exhibition Opening at 5:00 p.m. on Monday, May 27. The 
exhibls wl be located in the foyer ol Ine Gavea A and B 
Balioom. The Symposium Reception wil begin at 5:30. 
p.m. in the Gavea E Balíroom and foyer area. 

"The exhibition wil be open on Tuesday, Wednesday 
and Thursday trom8:301o 11-20a:m and from 1-30105:00. 
p.m. Representativas. Írom the most important e 
intemational organization wil be avafíableto discuss your 
needs for remote sensing products and services. In 
addition, several major publshere have sent publicay 
rmatorial and samples of their joumals, for your information. 


EXHIBITORS 


Consortium for International Earth Science Infor- 
mation Network (CIESIN), Ann Arbor, Michigan, USA. 


Location, 
Dates: 
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Earth Observation and Satellite Company (EOSAT), 
Lanham, Maryland, USA 

EIKON Tecnología e Compugrafia Ltd, Sáo Paulo, SP, 
Brazil 

ERDAS, Atanta, Georgia, USA 

Envirinomental Research Institute of Michigan (ERIM), 
Ann Arbor, Michigan, USA, 

INTERA Technologies Ltd., Calgary, Albería, Ganadá 
Intergraph Corporation, Huntsvile, Alabama, USA 
National institute for Space Research (INPE), Sáo José. 
dos Campos, SP, Brazil Sisgraph, Sáo Paulo, SP, Brazil 
Society of Latin Amerdican Remote Sensing 
Specialists (SELPER), Buenos Alres, Argentina 
Tecnicagua , Buenos Ares, Argentina 

Terra Mar Resource Information Services, Mountain 
View, Calfomia, USA. 


PUBLISHERS 


Aster Publisning Corporation, Eugene, Oregon, USA 
Blacimel Scientiic Publications Ltd, Oxtord, United| 
Kingdom 

¡Geocario Inteational, Hong Kong 

Pergamon Press, Oxtord, United Kingdom 
Space Age Publisring, Honolulu, Hawal, USA. 

VSP- International Science Publishers, Zeist, The! 
Netherlands 

Jona Wloy E: Sons, Ltd. Chichester, United Kingdom 


SYMPOSIUM INFORMATION 


1. REGISTRATION DESK- SERVICES AND HOURS 
Services avalable- registration for 1he Symposium, 

distribution of Symposium documents, message center, 

tner information as needed. 

Hours: 

Monday, May27— 8:303m.— 1200(000n); 

100-600 pm. 

8.00 am — 1200 (n00n); 

100- 600p.m. 

Wesnescay, May 29. 8.00 am - 1200 (n00n); 

100-600 p.m 

800 am - 12:00 (noo): 

1:00-600pm 

8.002, — 12.00 (n0on) 

100-600 pm 


2 SYMPOSIUM MANAGEMENT PERSONNEL. 
The Symposium management personnel who will be 
avalablo lo seve you ate. Alan K. Parr, Chaiman 
Doroy M. Humtroy. Smposium Coorinatr 
Juan A. Seen, Bite Cooranatdor 
Other Envicementa) Research Insite al Michigan 
atendoes who. wilde happy 10 asst you Í possible 
include: Wiliam Brown, Ric Cicone, Bob Rogers, Wilma 
Seco, Buzz Selman. Nancy Walinan, end Lymnete 
Weoo 


3. SECURITY ARRANGEMENTS. 
AN Symposium participants wil be issued an official 
Symposium badge at registran, A Symposium badge! 
vil be tequired to enter into the Symposium/Exibiton 
area and tor al Symposium meals and events, The 
Symposium area mil open 30 minutes before the: fist 
session and wil close 30 minutes after the last session 
'eachday. Extibiors may enter the Exhibi Área 30 minutes 
belore the area opens to other participants and. may! 
remain 30 minutes aiter the area closes to penicipants 


Tuesday, May 28 


Thursday, May 30 
Friday, May 31 
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El Departamento de Ciencias Básicas de la 
Universidad Nacional de Luján (UNLu) y el Centro de 
Análsis y Procesamiento Digital de loformación Sateitaria 
(CAPDIS) tienen el agrado de invitar a usted a panicipar 
'én el SEMINARIO Y CURSO SOBRE TELEDETECCION 
APLICADA AL USO DE LA TIERRA: PLANIFICACIÓN 
"URBANA Y USO RURAL, a realizarse en la Ciudad de La 
Píata (Bs. As) entre el 91 y 21 6 Junio de 1991 

Estas acividades cuentan con el auspico del Centre 
'NationalD'Etudos Spatiales (CNES) y el Groupement pour 
le Developpement de la Teledetecton Aorospatale 
(GDA) de Francia, de la Sociedad de Especialistas 
¡Latinoamericanos en Percepción Remota (SELPER) y de 
tras organizaciones gubernamentales. 


OBJETIVO Y PARTICIPANTES. 


Elobjetvo peincipal de esta reunión es el de difunde 
las igcnicas de percepción remota y su buena rotación 
costo-beneficio entr funcionarios y profesionales reia- 
lonados con la planificación de ¿reas urbanas y ruraes 
a Un de incomorar esta tecnología como una eficaz 
herramienta para la toma de decisones 

'EISEMINARIO será de un día de duración, destinado 
a luncionarios del gobierno nacional, provincial y mu- 
ricipal,comoasitambién funcionarios de empresas pr- 
Vadas, en las ároas de catastro, planíicación y decisión. 

“El Curso, de una semana de duración, estará des! 
ado a funcionaros o especialistas en dichas áreas, 
interesados en la tormulación o conducción de proyectos 
Len los cuales la toledotocción y los sistemas de 
“información geográfica serán valiosas herramientas para 
Ja planiicación urbana y las reas rurales adyacentes 

Pockrán participar ingenieros de varias orientaciones. 

arquitectos, geógralos. biólogos, agrmensores y otros. 
especialistas inoresados en esta temática 


CUERPO DOCENTE 


ElSeminario y el Curso serán dictados por profesores. 
dela Universidad Nacional de Luján (UNLu), el Centro de 
'Análiis y Procesamiento Digital de Imágenes Sateltaras 
DS) y el Groupement pour le Developpemen: de la 
oledetection Acrospatíale (GDTA), con ampla 
experiencia en esta disciplina. 


PROGRAMA GENERAL. 
SEMINARIO (21 de Junio de 1991) 








Pariciparán en este Seminario funcionarios de nivel 
paciónal, provincial, municipal, empresas: privadas y 
alumnos panicipantes del curso. 


900 29:45 hrs, Inscripción 
1000 1300 rs. Conferencias Especiales. 
13008 14:30 hro. Intervalo 

14303 1600 hrs. Conferencias Especiales (*) 
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SEMINARIO Y CURSO SOBRE TELEDETECCION 
APLICADA AL USO DE LA TIERRA: 
PLANIFICACION URBANA Y USO RURAL 


La Piera. Bs. As. Argentina 
11-21 Junio 1991 


GDÍA ) 


16002 16:30 hrs. Intervalo 

16:30 a 18:30 hrs. Mesa Redonda: Imporancia de la Te- 
ledetección para la Planificación Ut- 
bana y Rural 

19:00 tr. Vino de Honor 


Capacidad máxima para el Seminario: 100 personas, 
(1) Las Conferencias especiales versarán sobre. 


— Breve Introgucción a la Percepción Remota, 

— Su importancia en la planificación rural y urbana 

— Toma de decisión 

— Sistemas de satéltes para recursos naturales: 
Aspectos Económicos 


CURSO (17 al 21 de Junio de 1991) 


PROGRAMA ESQUEMATICO 

Introducción 
¡stemas Satoltales y Sensores 

Interpretación visual 
Aplicaciones a la planificación urbana 
Procesamiento digtal de imágenes 
Aplicaciones a la planificación rural 
Equipamiento 
Utiización de Sistemas de Procesamiento, 
Discusión final y conclusiones 


NOTA: El programa más. detallado del Curso, so 
ncluiá en una segunda circular que se enviará a las per. 
sonas que completen y envíen el formulario de inscrjp- 
cn. 


CARGA HORARIA SOhoras 
NUMERO DE 
PARTICIPANTES: Máximo: 30 participantes 





LUGAR DE REALIZACION 


Ministerio de Obras y Servicios Públicos, Centro de 
Análisis y Procesamiento Digital de Imágenes Satelitarias 
Cale 7, entre 57 y 58 (1900), La Plata, Bs. As. Argentina 


VALOR DE LA INSCRIPCION 

Seminar: australes equivalentes a US$ 201 

Curso; australes equivalentes a US$ 70 

Este valor deberá ser remitido en forma de cheque a 
¡nombre de SELPER, junto con a ficha de inscripción, ala 
siguiente dirección: 

'SELPER, Córdoba 744 - 200 piso, Ol: “O” (1054) 

Captal Federal 

Para mayor información dirigirse a: 

Universidad Nacional de Luján 

Dirección Gral. de Sistemas, Rutas 5 y 7 Luján (6700) 

Tol 0323 - 23054. Contacto: ng. María C: Serafini 

TAS Femando Bordignon 

CAPDIS, Ing, Jorge Sisi 

Tel 021-41055-8, Int. 239 
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UNIVERSIDAD DE MENDOZA 
RECTORADO : 
CENTRO DE INVESTIGACIONES SUPERIORES 
Programm for wissenschaftiche Forschungsarbeiten und technologische 
Fortentwicklungen in bezug auf die Umwelt 
Program of Scientific Investigations and Technological Developments on Environment 


CRONICA 


JORNADAS INTERNACIONALES 
SOBRE MEDIO AMBIENTE 


Mendoza, Argentina 25-30 Abril 1991 


Concluyoron las Segundas Jomadas Interacionales 
Mutidisciolnarlas sobre Mecto Ambiente que organizó la 
Universidad de Mendoza, con la participación de cien- 
cos, oxpertos, pollicos, administradores y protasio- 
noles de Argentina, Alemania, Austria. Chile, Estados 
Unidos, España y Suiza. La actividad estuvo orientada a 
posibiliar el mejor desenvolvimiento del “Programa de 
Investigaciones Cientlicas y Desarrollos Tecnológicos 
Sobra Medio Ambiente” (PRIDEMA) que está cumpliendo. 
la institución organizadora, por convenio suscrito con el 
'Gobiemo de Mendoza, quien lo aprobara por Decreto N* 
972/88, Oto objeto de estas Jomadas ha sido el de 
Intonsificar la cooperación intemacional para mejorarla 
calidad de vida de nuestra provincia. 

En el primer y segundo día del encuentro, se rea 
lizaron "workshopa prolíminaros" talros do trabajo), ol 
primero estuvo orientado al andisis y discusión de los 
proyectos de investigación clontlica y tácnica que se 
desenvuelven en el marco de la cooperación cientlico- 
iécnica, germano-argentina, rolaivos a la evolución del 
PRIDEMA. El segundo estuvo relacionado con los futuros 
Proyectos del citado programa. uno está referido a un 
experimento ecológico en la zona árida de Mendoza 
(ecovila), tro atiende a la educación ambienta y lorma- 
ción de recursos humanos, En esta área fue exhibido un 
programa de enseñanza dosarralado en Alemania: se 
trata de un sistema en el que los educandos pueden 
mostrar au destreza, en defensa del medio ambiente, 
Usando una computadora con pañtala de color, pro- 
grama "Okolopaly”, cuyo creador es el profesor, doctor 
Fredork Vostor, diector del 58. (Grupo de Estudo 
para la Biología y el Medio Ambiente) de Munich (Ae- 
maria) El software de este programa ha sido traducido al 
castellano para ser utlizado en Mendoza. 

En el rubro "Proyecto y Gestión Ambiental”, fueron 
estudiados diversos temas relativos a la planicación 
conducción gerencial y gestión de importantes proyectos 
ue estudian esta problemática en Mendoza y en el país, 
habiéndosele prestado especial atención al nesgo 
sísmico, por el Impacto ambiental que provoca enla zona. 
lectada, y a los temas referidos al control y la sanidad. 
ambiental. 

Los aspectos legales conexos con la contamina- 
ción, también fueron materia de estudio en estos 
workshops, donde se incluyeron otros temas di interés 
para la región. 






























CONCEPTOS DEL GOBERNADOR 
DE MENDOZA 


En los días subsiguientes, en un ciclo de conter 
rencias, que abarcó dos jomadas, fue tratada la tomátic 
ambiental y la cooperación insitucional en nuesto país; 
en el ámbito intemacional. 
Este ciclo de conferencias lue inaugurado por 
gobemador de la provincia, Licenciado José Octavi 
Bordón, quien destacó la importancia quo ol gobier 
ha dado a los temas del mecio ambiento "habida cuenti 
de lo que significa para nuestra provincia, nuestro país 
con seguridad, para este hogar común de toda la 
manidad que os el planeta Tierra”, Luego recordó que 
acuerdo con la Universidad de Mendoza “signifi 
'en el plano institucional un ovento de imporianto tras 
'Cendencia para nosotros” y que ¡era el de "asumir co 
toda decisión la necesidad de que las universidades, sus! 
slementos de educación, de investigación, pudieran reas 
lizar una tarea conjunta, de apoyo mutuo, con las rose 
Ponsabilidades y actvidados propias dol Estado, tra. 
tando de poner, ambas contrapartes, un aporto a ll 
necesidad y superación de companimentos estancos 
que implican fuerza y eficiencia en la búsqueda del 
respuestas, tratando de articular la actividad dol Estado, 
los organismos de investigación, los sistemas educativos! 
y la propia actividad privada". Luego so refó a lo 
cambios que se observan en dístimos campos de 
humanidad que han provocado un achicamiento físico y 
en términos de conciencia del planeta Tierra, nos 
tente al siglo 21” "ante dos desafíos excepcionales y| 
explicó que uno de ellos os "la bofetada 
conciencias de que en este mundo, que quiere ll 
conigualdad, hay más gente que noaccede alos minimos 
bienes mateñiales y culturales que los que accedemos y 
segundo, que el avance de la civilización, las tecnologias. 
que indudablemente han sido elementos muy poslivos: 
¿que han logrado respuestas al mejoramiento en a cali 
de vida, a veces, por no imaginar lo que sobrevand 





2 nuestros hermanos y que tenemos "que defender 
sobrevivencia de esta belleza, de este milagro que Dios 
dio al hombre para realizamos que es nuestra Verra” 
Después aludió a su participación en el Diálogo 1 
teramericano donde so tomó. conciencia del origen dí 
algunos desasires ecológicos, entre lios, rlos de 
parecidos “que exstian millones de años antes de que el 
hombre pisara la tera". 

Recordó al encuentro “Las Leñas" recientement 
efectuado, con palabras de elogio para el doctor Gui 
Jermo Cano por suorganización, yal encuentro del 
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Club Intamacional que trataron estos temas, y agregó: *Y 
oy estamos acá por el esfuerzo notable de esta 
Universidad para ol desarollo de estas Jomadas” 
úsonalando el recorrido de esta experiencia congunta de 
yo logo "nació el Ministerio del Medio Ambiente, 
Vivienda y Urbanismo, tratando de avanzar y de ser una 
“avanzada en a conciencia y en la ejecución del país” o 
ue nos lova a eviar de cometor mayores agravos y 
agresiones a “nosotros mismos a través del medio am 
lente”, acotando que no estare [ci no obstante lo cual 
puso de manifiesto quo "nosotros estamos orgulosos de 
omo ha crecido en a provincia la conciencia" reterda a 
la conservación del mado ambiente. Enseguida indicó 
ú“algures realizaciones que ha oncarado el gobierno y 
mencionó el grave problema anta la amenaza del cólera 
y las medidas a tomar para evitara, y oxpresó: "creo que 
“sta ontermedad nos lama al rien y a comprender 
que para la calidad de vida, la producción y la sal, la 
¡cha porel mecio ambiento, por la defensa dela caiciad 
e nuestra era, de nuestro are, de nuestra agua. es un 
instrumento tundemental para la salud, y también para la 
conomía, porque los coslos que puede implicar para 
nuestra ploducción, estas enfermedades, seguramente 
“son mucho mayores que los costos que hubiese pl 
¡cado tomar las medidas cuando habia. que tomarlas” 
ú“sonalando a "aquell que croon que hay que anorarsa 
el dos o 1os por ciento, de los costos” lanzando Irres- 
Ponsablemanto contaminantos al hábitat. Luego de otras 
oloxiones indicó que la lucha po la justicia social tam- 
blén Vena, que vr con el mejoramiento del medio am- 
bienio porquo; lamantabiomente, los más golpeados son. 
“aquellos que menos lenen y que más necesidades 
pacicen on su vida cotidiana 

Es Inducable que nosotros —aomió— tenemos 
nuestras responsabilidad, y hay algo que ma lena de 
Uosporanzas. que una universidad y un poder ejecuto 
'lcuNstancia, hayan efoctuaco una tarea, en un marco 
Vo amplo plutalemo, con tal ato, grado de acuerdo” 
osalando que las "cosas importantes son ampliamente 
Compartídas portado el espectro polico de Mendoza y 
poro! poder legiiaiwo "lo cual da máximas garantía de 
Eamplimient". 

Por último puso de relieve la necesidad de que las 
naciones desarraladas colaboren con el esto del mundo 
ara que todos podamos dar esta lucha, an favor del 
medio ambiente, de costos muy elevados. 


LAS CONFERENCIAS 


[Con la introducción de una exposición donde el Mi- 
ristro del Medio Ambiente, Vivienda y Urbanismo, ar- 
utocio Pablo Márquez reseñó lo actuado por ese or- 
'Ganismo en 16 meses de existencia, el Director de Sa- 
úTonmiento y Control Ambiental, ingeniero José Luis 
Putalto, dentro del tema "Mendoza y la preservación del 
“medi ambiente” dio detalles puntuales dela actividad de 
la dependencia, en el desarrollo de las tareas que le 
onciemon y aspectos de realizaciones futuras, en el 
imarcod las conterencias previstas parael ercer cuarto 
la de las IJIMMA. 
Luego, el secretario ejecutivo del “Subprograma 
l del medio ambiente” de la SECYT, licenciado 
Eduardo Banús, trató el toma “Programa nacional de: 
acuysos naluralos y medio ambiente" donde señaló el 
ffalamiento prioritario que, el gobierno nacional, le está 
útencedndo a estos tomas, lo que se refleja en el número 
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¿de proyectos de investigación aprobados sobre el par- 
cular. Posteriormente el Rector de la Universidad de 
Mendoza, ingeniero Salvador Pulafito explicó qué es el 
PRIDEMA, reseñó los fines y objetivos de los distintos 
proyectos y puso énfasis en la posiblidad de su realiza- 
¡ción pora cooperación de la comunidad internacional, en 
especial el Max Planck Institut 10r Aeronomie de Aleman 
yla del gobierno de la provincia según el convenio firmado. 
conelmismo y que luera aprobado por Decreio972/88 La 
siguiente conferencia estuvo a cargo del Director del 
CRICYT, doctor Eduardo Rodkiguez Echandia, quien ha» 
bló sobre "El medio ambiente en proyectos nacionales de: 





El doctor Gullermo Cano, director ejecutivo de la 
Fundación Ambiento y Recursos Humanos inició el ciclo 
¡de la tarde con su tema "¿Qué debería hacer el goblemo. 
nacional argentino en materia ambiental?. En la opor: 
unidad, el doctor Cano resaltó la labor de la fundación 
¡que integra y dío detalles dela competencia que la misma 
tendrá en la próxima conterencia mungial denominada 
ECO2, 


El orador siguiente fue el presidente del Centro de 
Estudios y Proyectos del Ambiente (CEPA). arquitecto 
Rubén Pesci quien habló sobre “La opción latinoa- 
'mericana para el desarrollo sustentable”, Acto seguido 
tomó la palabra el doctor Joaquín López para relerirse a 
la “Técnica legislativa en matería ambiental”. El Último 
conterenciante del día ue el doctor Miguel Malnus Es- 
ornuela quien se reli a la “Poltica Ambiental: concep» 
lo, contenido o instrumentos” 

Las conferencias del da siguiente, estuvieran rola: 
¡onadas con la cooperación interinsiucional, nacional y 
regional y fueron iniciadas por el director cientifico externo 
el amarte "Insituto para el estudio del medio am- 
biente”, doctor Gerd Hartmann hablando sobre "Ciencia 
y medio ambiente”. Hizo hincapió en su conocida teor 
obre el uso conservante del medio ambiento y obro la 
necesidad de respetar al ato algunos 
conceptos filosóficos. Después tomó la palabra el doctor 
“John Olivero del Departamento d Meteorología de la 
Universidad Estatal de Pennsylvania (EE.UU) para re- 
ferirso al “Programa de cambio global del medio am- 
biente”. A continuación, el doctor Reinhard Lelinger, ha- 
bi sobre la “influencia solar sobre el contenido de elec 
trores en la lonóstera" del Insttuto de Motocrología y 
Geolisica de la universidad austiaca de Graz. Continuó 
¡después exponiendo el doctor Envn Schanda, del Ins- 
nto de Fisica Aplicada de la Universidad de Berna 
(Suiza), Le tocó exponer a continuación al Ingoniero 
Carlos Mario Pulaito, investigador de la Unvorsidad de 
Mendoza en colaboración con el doctor Aled Loldl, del 
Max Planck Insta fuer Aoronomio de Alemania sobro 
"Medición de vapor de agua liquida en la almóstera 
meciarteraciometa-espectromia de onda cora" 

Después del intervalo dispuesto para la inauguración 
elIEMA, expusool doctor Walter Kosmus, del Insuto de: 
Química Analítica de la Universidad de Graz (Austria) y 
habló sobre “Depóstos terrestres y gases contaminantes 
dela amóstera. Análisis quimico del medio ambiento y de 
partículas simples”. Por último, el doctor Erich Putz, del 
Insituto de Meteorología y Geolísica de la misma uni- 
versidad que su antecesor, conterenció sobre "Medicio- 
es ópticas veicals y horizontales de gases residuales 
:en la atmósfera utilizando una Sonda Brewer”. 

En todos los casos hubo un servico de traducción 
smutánea ingés-castelano, castelano-ngiés lo que 














trabajos p s serán pub 
Idoarium de la Universidad de Mi 
presentó una muestra de la 
especial referencia a la serie PRIDEMA 
aralelamente fueron exhibidos, también en la sede 
de la Universidad, los trabajos sobre medio ambiente 
realizados en el marco del citado programa, por distintas. 
cátedras de la Facultad de Arquitectura y Urbanismo, 


























ELIEMA 

Otro acto trascendente, c a naugurao> 
del "Insituto. para ol Me biente” (IEMA) y 
"Campus Beneg: p More 
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signado el Director Cientiico Externo delIEMA, 
Sera Hartmann, del Max Planck Insttut for Agrod 
aria, además se entregaron los respec 
tos diplomas a los diez prolesionales y dos técnicos 
recientemente del primer curso de posgrado! 
ía Unersidad Proyecto y Gestión Ambiental! 
y alos miembros del Comte Internacional Cientifico Cu 
lural de Asistencia al PRIDEMA que asistieron a las 
jomadas y un diploma al Intendente de Godoy Cruz, doc. 
(Carlos de la Rosa por la colaboración de esa comuna; 
en a remodelación de las nuevas instalaciones. 

En la misma ocasión se habitó una exposición del 
diversos anteproyectos para la construcción del. fut 
ro ediicio del IEMA, realizados por una pluralidad! 
equipos compuestos por profesores de la Facultad] 

vqutectura y Urbanismo de la Unwersidad def 
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CANADA'S RADARSAT PROGRAMME* 


R. Keith Raney 
"Canada Centro for Remote Sensing (CCRS) 
hiel Radar Scientis, Canada Centre for Remote Sensing (CORS) C/O Radarsat 

110. O'Connor Sreet, Ottawa, Ontario - K1A 141 Canada. Phone 613 - 993 - 4475, Fax: 613 999- 


Introduction 


RADARSAT (Figure 1) will carry one instrument, a multi-mode single polarization (HH) 
C-band SAR (synthetic aperture radar). is capable of imaging swaths from 35 to 500, km 
wide, and with associated resolutions from 10 meters (one look)to 100 meters (8l00ks). The 
incidence angles span (less than) 20* to (more than) 50”. The spacecratt is being designed 
or a five year lifetime, to be launched in December, 1984 by NASA. Nominal SAR on-time 
ls upto 28 minutes per orbit wich may consist of up to seven individual data takes. Th orblt 
ls planned for 800 km (nominal), sun-synehronous, dawndusk, and 24 day repeat with a 
three day sub-<ycle, The SAR looks to the north, bul the spacecraft may be yawed through 
180* tor short portions of the mission so as to obtain images of Antarctica, With he on- 
board tape recorders, C-band SAR imagery of the entire globe may be gathered by 
RADARSAT. The dow+link ls X-band, 100 Mhz. 

RADARSAT is designed as an end-to-end system with Users In mind. For 
perishablo data, such as needed for navigation in the Ice ol the Arctic, SAR data will bo 
¡athered, relayed back to a processing centre, imaged, merged with ancillary data (such 
bathymelry), Earth located, and relayed back lo ships, all within four hours of satel 
overflight. For other applications, the turn-around times aro tallored to user noeds, with a 
low days typical of agricultural work, for example. Precision products wil be avallablo. 
Costa for data aro planned to be competitivo with remote sensing products avallable Irom 
other remote sensing satellite systoms. International data availability will be through 
RADARSAT International, headquartered in Ottawa (Sulte 600, 1525 Carling Avenue). 














SELPER 


5021 








1. MISSION 

he original RADARSAT mission objectves 
wero based primariy on Canadian national 
requirements for information lo. support 
domestic resource management and 
environmental monitoring. Studies in Canada have shown 
Ihat an imaging radar satelite system woud ba the ont 
accoptablo sensor technology for roñable and timely 
Information for Canada, frequenty cloud covered or in the. 
Actic night. Radar data would provide a complementary 
dala source to avalable optical data. Applications ol 
importance to Canada include ice and Nornern regions, 
agriculturo, forastry, geologic resources, oceans and 
lloating 1ce, coastal zones, and Arctic soverelgnty 























Canada recognizos ho potential importance of tv 
system at ho global level. Coverago ol vast and 
onvronmentalysensiive aroas (such s South as vol as 
Norh Polar ico, tha Ear lorets parsculan in na 
1opts, apo scale ocean features, and dosertoxpansion) 
represents animporar potentaly signicant uso ol radar 
satolsto data. Woraas a C-Band SAR ls ol necossariy 
the ¡deal instrument or ll such applicaons, 1 has tna 
viu tt £ con penetat cloud cover, hazo, amoko, and 
darkress, thus alowng relabla obsematons |n al 
Seasons, and under poor optical condllcns, Tha resuling 
nlomaton would de usell in any Information system 
designed 10 monitor these environmental ogmras, and 
a potential data source for studying global change. An 
Arvouncemert al Opportunity lor. muestigatora and 
agencies woridwid to pariciato n thoso aspects ol no 
RADARSAT Mission wi bo publshod belors ha aunch 
Imaging suath widts and tho spacecral orbt have 
oon chosen to say bot national an global coverage 
requirements. Using me 500 km swath. RADARSAT could 
provide daly imagery l the ento polar region above 79* 
oriiatiude (con Figo 2) Win baam siperg, any gen 
port at Canadian laliudes can be observed whin res 
aya Substantly completo coverage is avallable ano 
equator ler ony Jour days using ho 500 km swaih. 
alough tre orbt repeat period 24 days 


'Foran Ear sensing radar satolto, solar ilumination | 


al tne spacectalt is more important than a suniit scene; 
RADARSAT wall use a sun synchronous dawn-clsk ort 
(Table |) Perhaps the greatest operational advantage ol 
his orbitís that the SAR can be fuly dependent on solar 
rather than batiery power, which means that there is no. 





* Trabajo presentado en el Tater ONUIESA do Mereondas, INE Eras, Novembre 1890 y PUbICAdO con la gan autorización de 
la División dol Espacio Exterior de Naciones Unidas. Dr Adigun Ae Also 
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FIGURE 2. SAMPLE COVERAGE AVAILABLE 
FROM RADARSAT 








Imitog cisincton between ascending and descending 
passes tom an appicatons point ol vw. Thus, near 
co as many viewing opportunities are avalabl to 10 
"isso Anote operaional advantage is hat ne ground 
salon data dowlnk periods lor RADARSAT wl_not 
ani wi nor reto sensing satelites most olwhich 
se post mid-cay orbtimg 


Altitude (local) 


Inclínation E 
Ascending node 1800 hours 
Period 101 mín 
Repeat cycle 24 days 
Subrcycies. 


Re-observation 


The nominal configuration o! the spacecraft has the 
'SAR pointing to the nor provicing for example regular 
'ctic coverage. However, iwice during the first two years 
0lího missico, the satelite wil be rotateg 180” about ts 
'axs so as to direct the radar antenna beam o the 
,, Each such yaw manoeuve is expected lo be 
sined for wo weeks. The purpose of tris manoeuvre 
ban a complete SAR map ol Antarctica at1ne times. 
and minimum loe cover. This feature is in 
to science requirements on RADARSAT as 
pressed by NASA, 

RADARSAT wil carry tape recorders with sulicient 
ly lormmore tan ten minutes of ful qualty SAR data. 
lo ho orbit yaw manoeuvre and the recorders, 
SAT wil be the Irst satelite system capable ol 
global coverage. 

ón operations will be coordinated by a Mission 
¡Office (MMO) wich will serve as the interface. 
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"between the user community. the Mission Control Facilty 
for commandng the satelite, and the ground reception. 
and processing faciites. ln Canada, the ground faclty 
"now in place for ERS-1 wil be upgraded to handie the 
increased Uwoughput expected from RADARSAT, In 
úaditon to coordinating and scheduling request or SAR 
data acquisition, the MMO will monitor the entire data 
distribution system, and serve as the executive ofica for 
the mission. 

Image products planned for RADARSAT may be 
úgrouped inthree classes, generally available as both hard 
(pnotographic) copy and as digital ies. Georeferenced 
products, the “standard” image, include. systematic 
'geometric correction with respecto the spacecralt Earth 
track based on satelite ephemeris data. Geocoded 
products are resampled and rotated to contorm to a 
standard map projection, Ground correction points and! 
¡correctionfor:errgin elevation wil be included, available 
lor the scene in question. Special products include 
'unprocessed signal data, single look (ful resolution) real 
¡or complex image les, and analysis of external calibration 
references. 

Extensive data processing is required to form radar 
images trom he data deiwerea by the spacectaf For SAR 
systems tis is often a lengihy and always a complex 
úoperaton. Processing for RADARSAT, being operational 
and having several modes, presents As own set ol 
challenges. in an earer phase of the program, a 
demonstralon processor was developed to verify Ine. 
feasibity ol mantaining processing speed and quality 
¡consistent with RADARSAT requirements. This processor 
is being used in Canada's ERS-1 ground station, 

“The maín processing requirement is to produce high 
quality imagery in near real time. Data wil bo sent via 
satelite links o a central processing facity a 1/4 realrate. 
sothatthe image processor must handie an efective input 
rate ol about 25 Mos. All data collected aro to be 
processed, azero back-jog” philosophy. Archives wil be: 
maintained for both the teceived signal, and ho full 
resolution single look (complex) processed image files 

For highiy perishable data, such as required by 
Canada's lce Information Centre, an on-ine data port is 
being implemented. The Ice Information Centre wi be. 
abletoreceive processed SAR data, ntegrate with other 
data fles in thor information system, and relay derived! 
user products to operators in the fet wibin tres hours al 
scene observallon by the radar, 

Unique amongs! remote sensing itiatives woridwide, 
the RADARSAT project is supported through funding part- 
nerstips win US, agencies, Canadian provincial go- 
vermments and the private sector. Canada s reponsiblefor 
the design and integration ol the overall system, for cons» 
'vucton ol the radar, for he provision of the satelite plat- 
form, for control and operation of1he satelite ín orbit and! 
oroperationolihe data recepilon stations in Prince Alber 
Saskatchewan and Gatíneau, Quebec. The agreements 
are in the form of Memoranda of Understanding. 

"NASA mil provide the launch services and operate a 
reception station ín Fairbanks, Alaska in exchange for 
radar data for research programs. NOAA will acitate he. 
participation ol the American private secior in the 
disribution of data. 

Al Canadian provinces have participated in planning 
ie RADARSAT Program. Quebec, Ontario, British 
Columbia, and Saskatchewan shere in the capital costs in 
proporion to technology development. within. their 
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industrias: An agreement has: also been developed with 
the other provinces for their participation in RADARSAT 
operations 

RADARSAT International (RS!) has been formed, a 
privata sector corporation wih headquartors in Ottawa. 
SI has the right to distribute the data in excess ol 1he 
international. partners govermmental requirements. In 
return, thoy vil Invest in developing, the: Intemational 
mmarkel and provide royalty payments to Ihe Govermment. 
tom sales. Value added processing wil be done in the. 
private sector, as is Ine practice for most remote sensing 
satelite missions, 


2. SAR PAYLOAD 


RADARSAT has been designed in response to user 
requirements that demand a variety ol incidence angles 
(tro about 20*to 50*)in he standard imaging modes. An 
antenna wih electronic beam steering is part ol the 
baselino RADARSAT design. Whereas his meets usar 
requirements, It adas furiher comploxity to. the entro 
system. In orderto provide a (nominally) constant ground 
rango resolution over the range of incidence angles, three: 
diteront pulse bandwidtns are needed. It also follows tha 
very fine control ol the transmíter pulse reperiion 
oqueney is required. Selected: characteristics ol the 
radar ere ted in Table. 


TABLE 2. RADAR SYSTEM PARAMETERS 


Frequency! 53 GHz 
Wavelengih 56cm 

Polarization Horizontal 

Pulso bandwidihe 116,173, 0r30.0 MHZ 
Pulse lengíh 420 psec 

PRE 1270. 1390 Hz (2 Hz stops) 
Poak power Sew 

Average power 300 W (nominal) 

Max. on time: 28 min. per oro 

Antenna size 18mx15m 

Pointing, so2 

Boams in RAM 20 

Spacecraft mass — 2750kg 

Spacecralt power — 2500 W 

Atiude control =008* 

Solar array 34W 








Having bull in the Naxbilty (and complexity) to 
support standard mapping at a variety of Íncidence 
anglos, several specializad modes become available at 
rather emall marginal cost, The design phlosaphy tor 
hese extra modes has been lo base he system 
specifications on the standard mapping modes, and to. 
Optimiza the. acdilonal modes wihin ¡he resuling 
constaints. The. resulting. imagery is, pregicted to be 
aceptable. 

Radar operation lime is constralned primariy by the 
spacecralt power system and thermal response of the: 
high power transmitter. Typical continuous on time of he 
radar ls baselned at 10-15 minutos per orbit out ol 28 
minutes. maximum when in normal orientation, and 15 
minus s ho maximum when in the Antaretic orientation 
“he minimum on:timo is three minutes: Up to seven ono! 
oycles are available per orbi 
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TABLE 9. IMAGING MODES 
osolulen Looks" Widly 


Mode Incidence: 

(Axa, m) (im) (degrees) 
Standard 25x28 4 100. 20-49 
Wide (1) 4820x28 4 165 20-31 
Wide (2) 3225x28 4 150 31-39 
Fine resolution. 1199 145 37-48 
ScanSAR (N) — 50xXB0 24 305 20-40 
ScanSAR (W) 100x100 4-8 510 20-49 
Extended (H) 22-19x28 4 75 50-60 
Extended (L) 69-28x 284 170. 10-23 


Nominal; ground range resolution varies with rango, 
* Nominal. range and processor dependent. 








Imaging modes lor RADARSAT include Standard. 
Wide Swath, Fine Resolution, Extended, and ScanSAR| 
Firstorderimaga characteristics of these modes are given 
inTablelll. Image lenght, the dimension parallelto the sub! 
satelite track, is imited only by the duration of continuous 
radar operation, and may be thousands ofkllometres long 
Image widths and positions are determined by the! 
elovation patterns (and ho raclar range gate contro), anal 
have been chosen lor he standard modes so that there is 
al least 10% overlap between adjacent swaths, Range. 
resolution when projected onto the Ear surface varies 
wi rango, and has been specified lor the standard 
'beams for ground ranges of 400 km and 675 km (rom the 
subrsatellte locus. The geomeny ol the, RADARSAT 
"operating modes is llustrated in Figure 3. Image quality 
vypical ol a standard imaging mode is summarized in 





Signal telomotry includes three systems (tr 
redundancy), any two o! which may be used in down 
operations, one for real time data, and one for recor 
data. Telemonry signal and system parameters ar listed 
Table V. The telemetry sub-system ¡s very similar to th 
being provided to the ERS-1 mission in which Canada la 
contributing partner 

User requirements stpulate that RADARSAT prov 
callbrated data, lor which purpose calibration has bet 
included in the design from the outset in addilon to tha 
normal avalable engineering telemetry record 
Selected system performance parameters, RADARSA] 
calibration depends on both internal references, and on 
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TABLE 4. IMAGE QUALITY PARAMETERS 
Noise equivalent — (design) 2308, 

(beam ego, wih margins) <-18508 
Total signal dependan: 

polse rato <-1008 
AZImn ambiguity ratio <28 
Range ambigulty rato <208 
Peak sidelobe ratio <-2008 
¡Global dynamic rango >2008 
Relativo radiometric accuracy 

wn 100 kom x 100 km scene <108 

vn one or <1508 

Win 3 days. <208 
antolto Hot: <308 
Absolulo sceno location < 1500 m 
Geometric distorsion 

win 100 km x 100 km scene <s0m 
1 As spocifad; better precision expected. 
*Excluding terraln efecto 

















analysis based on radar data from an extemal calibration 
slo. Most applications vil bo satsica win relativo 
calbration, lor which the intamal systom ls suffiiont 
Ouanttatwo comparison o RADARSAT imagery wt nat 





rom other (space) radars wil require cr088-calibration 
"arcisos using an external, Verification ol the antenna 
Gain, beam shapes and Steering lor the various modes 
roqulres external calibration 

The standard form of image that the Radarsat SAR 
úsyatom Is required o provide covers a 100 jun swath 
ponionodl win an accessibilty region” ol over 500 km, 
panring a fange ol incidence angles at tho Ear 
surface ltom 20* to neariy 50". To achieve thoso swath 
with at ho largor incidence angles, ts necessary to. 
'perato wit lower pulsa repetiton frequency (PAF) than 
previous satelite systems: This, in turn, díctatos the Use ol 
“longer antenna so as to provide the azimuth boamwin 
dl 0.2 (nominal) which is needed to avod azmuth 
ambigull problems 

The elevation beams required to Iluminate the 
standard 100 km swaths decrease in angular width as 
Incidence angle increases. The antenna therelore has to 
be capable ol providing a variary ot diferent elevation 
beamvidihs, as well as variable beam directions. Ti 




















TABLE 5. SIGNAL TELEMETRY PARAMETERS 


Carrier Frequencios 8245 GHz, 8.370 GHz 








Number ol channels 2 
Modulation OPSK 

Signal quentization 4bs (18.0) 
Signal record capacty — > 10min /load 
Data 105 MBPS (R /T) 





85 MBPS (Recorded) 


RF power 22 Wants/channel 
Bt error rato 10 
Ground station G/T 319 dBrK 


S/C antenna boamuidih 124: 





resulting 15 m x 4.5 m array ís about 50% larger in each 
dimension than the antenna on ERS-1 

ln order to alow imaging o! a swath much wider than 
ambiguty límite would normaly alow, tho Radarsal 
system has been designed to Incorporale an altomativo 
“and less conventional modo known us ScanSAR. In this 
mode, for which rapid stooring ol the elevalion boam 
pattem cl Mhe antenna is ossentíal, extended rango 
coverage can be obtained using a set ol contiguous 
beams, enabling images ol otal swath widih up to about 
500 km to bo produced. This ls accomplishod at no 

1250 in mean data rate from the radar, but al the Cost 
! degraded resolution ol the fesuling image. 








3. CONCLUSIONS 





RADARSAT is one of several civilan Earth obsorving. 
imaging radar iniíatives lo become operational in this 
decade 1 is plannad to complement ERS=1 and 2 and 
ERS-1 which precede lt, and to provide contínuly win 
other Earih observing space radars that may folow a tho 
turn of the century, carios only ona instrument, but one 
which has been designed lo provida a variaty ol image 
products win tho constraint of being a singlo frequency, 
single polarization radar. RADARSAT ls intended primary 
to serve a user community in need ol Earth imagory for 
operational applications, and as such tho data delivery 
inra-sivucture has been designed lor rapid response, and 

cicumstancos, for on-ine information transfer 
RADARSAT, Canada is looking lonward to 
contributions to both national and global 
requirements tor Earih resource moniiaring and 
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Abstract 


Tropical forests are one ol EartiYs mos! valuable resources, trom both economic and 
ecological perspectives. Their large areas and frequent cloud cover make them promising 
candidates for management strategies which incorporate satellite radar data. (Optical 
satellite data also should play an important role provided less frequent coverage Is 
acceptable). In light of this situation, we have conducted an investigation into potential 
contributions radar satelite data may make toward wise management of tropical forests. 
We have reviewed previous satelite and airborne studies using radar, and, to a lesser 
extent, optical data in tropical forest. The results indicate for many tropical forestry 
applications, that radar satelite data should provide a valuable data source for reliable 
Tunctions ol use forest management. 

“Te decade of ne 19808 will see several significant satelite SAR systems in operation. 
AA such systems are reviewed particularly with respoci to coverage frequency, and image 
parameters. The predominan frequency is C-band- Allhough Showing promise in tropical 
Torest applications, quadrature polarimetric satelite systems will not be operational until 
alter the turn of the century. 

Satellite radar experience o date suggests that several monitoring objectives would be 
well met using such data. However, our investigations have identified two important 
problem areas which must be addressed urgently: 1) a dearth of C-band data of tropical 
Torests upon which o base more critical assessments o! satelite radar performance; and 
2) the lack oí a data pricing policy for radar remote sensing data products which would 
'underwite and support the need o acquire large amounts of wide data for global tropical 
forest monitoring as well as high resolution data for more detalled management 
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1. INTRODUCTION 


he purpose of this paper sto consider typical 
information requirements for tropical forest 
monitoring, and lo examine the contribution 
that micronave remote sensing systems (in 
omjunction wit other readily availaple data sources) may 
make to the important issue ol forest management 

Tropical, forests are one ol Eariv's most valuable 
resources. From an ecological perspective, they play a 
major role in the hydrological cycle and recycing 
almospheric_caron dioxide. They stablize sol and 
preventezcess runoflof stand discoled substances into 
sireams, Their effects on clímate through energy and 
water exchange wilh the atmosphere are not wel 
'nderstood but are expected ode significant, Much ofthe: 
Earth's species diversiy is represented by the plarts and 
animals Which make up tropical forest biomes. 

The rate ol destruction of tropical foresis has been 
widely documented and pubicized (Myers, 1986, Nelson 








tal... 1987, Repetto, 1988 and 1990, Booth, 1989, Elis e 
al. 1988, Wison, 1989), For most tropical countiea. 
deforestation has become a drain ol an Increasingl 
valuableresource. Local andoverseas interests alle hava 
over-explotted forest resources. Failure to collect 
royalties, expor taxes, and related fees has led lo 3 
etvonic undervaluation of tropical forest resources! 
(Repetto, 1990) 

Wie 1 is apparent that improved management al 
tropical forests requires substantial economic, política, 
and Ímstutonal changes, lt also requires additional 
information about the lorests themselves and changes! 
which are happening in and around them. Much o tha! 
actional information can be supplied by satelite and! 
airbome remote sensing systems (with adequate fc! 
checking). 


2. STUDIES WITH MICROWAVE DATA 


The advantage of radar remote sensing to operate 





"Trabajo presentado en el Talor ONUIESA de Mircandas, INPEESI, Novembre 1990 y publicado con a gentl autorización de 
la División del Espacio Extenor de Naciones Unidas. Dr Acigún Ade Abdón 
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Ipdependenty ol solar ilumination and in areas ol 

E cloud cover, such as the topics, was. 
"demonstrated in the successstul completion of the fist 
Imaging radar mission over Darien Province of Panama in 
he lato 1960s (Wing, 1970). 

'Numercus studios of tna application of racar remote 
úsensing in the topics have been carried out since hen 
Mostoflhe opical experience withradarhas been “on he 
“Joblaaming' as parto! operational surveys, in contrast 
lemperate latitude studies, which have been generaly ol 
'aformal research naturo. A few reviews ofhe use of radar 
lor foresty applications have been published, including 
hose bo Churchil e al. 1985, Simone et al. 1987, and 
Wero, 19890, 


2.1 Airborne SAR and SLAR surveys 


Airborne Synthetic Aperture Radar (SAR) and real 
“aperturo Sido Looking Airborne Radar (SLAR) imagery of 
'ropíical areas around the globe have been acquired 
'guing more than 50 majer commercial reconnaissance 
suveys, employing mainty Xband SLAR and SAR 
yslemes with HH polarízaion and to some extent a K, — 
bend SLAR system win HH and HV polarizatcós 
Fegjonal and naiormido surveys in Souheast Asia, and 
fica as well as Central and Souih America 10-date 
escesd more than 15 millon Km' in area coverage. Win 
he exception ol more recent investigatons employng 
“gal SAR data, image analysis procedures have many 
relled on visual interpretation techniques. During the. 
19708, most data sets were collectod by the 

SLAR the Motorola MARS SLAR and he 
¡Gocdysar IGEMS SAR systems. The data were opticaly 
conelasd and processed on image fim sutable for 
image analysis. Th primasy objective was the 
ú"ssessmento! natural resource, terra mapping and map. 
evisicn, Whsreas ín many  Insiances the analysis of 
lopialvegetaton was of secondary imporianco (Were 
19898). 

Tha development of digital SAR imaging and 
processing tecmnology by Canadian industry ana the 
Envonmental Research Insttute of Michigan (ERIM) 
un the oary 19808 resulted in advanced operational 
systems. DigtalSAR data with a spatal resolution as good 
ds 6 meters and offering high gecmetric and radiometnc 
ficblty were used in Computer assístod image analyss 
procedures, lore construction ol image moss, and ín 
lopograchic mapping programs. Since the mid 19805, 
Intera Technologies ol Calgary has employed airbome. 
'SAR systems in the tropics for a variety of commercial 
loresty and land cover Suveys including those wi a 
locus on natural vegetaton (Thompson and Das, 1990) 

Regional and naticn-wide tropical vegetation surveys, 
púraniy using XHH data, have been reported by a 
humbor ol investigators, 8.3. Thompson and Dams, 
(1990). Major vegetation formations and to some extent 

experiencing ecological ransaion ana stress witin 
hetops navo been identied including savanna, denso, 
“and open tropical forest and woodiand mosalcs. 
Difículties were encountered in identifying specific: 
Jomallns in hily or mountainous tesrain. De Mota and 
"ola (1989) were abla o map tniny diteant vegetaton 
"ger 1ypes in Colombia ata scale of 1-40.000. Areas of 
selecivo logging and diferng tres cromm densties were 
lo dentii 

“Tere is lurher evidence that mangrove: rest 
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"environment can be mapped accurately because ol their 
generally strong radar backscaller compared to 
surrounding forest stands (Lewis 1977, MacDonald e al. 
1971). Thompson and Dems (1990) report success dis- 
criminating. primary and secondary forests, and in 
mapping a vanety of forest cover types, including man- 
'grove/Niypa pam swamp, beach forest, peat swamp lor- 
ús il dipterocarp forest, high scrub forest, tea tree and 
wallum cover, eucalyptus forest, and mimosold legume- 
“and palimforests. Thelr data sourco was high qualty black 
¡and white stereo prints made lrom X-Bana HH digital SAR 
data with resoluticns ol 6 x 6 m and 6 x12 m 

Plantation types which have been distinguished on 
aitborme SAR imagery include palmaand bananas (Dellwig. 
et al 1978, Thompson and Dams,1990), and: pins, 
eucalyptus, and rubber (Thompson and Dams, 1990) 

Several studies indicate that forest disturbance can be: 
detected and mapped (Dams et al,1987, de Molina 8 
Molina 1986, de Moina el al ..1973, Sicco Smit 1978, 
Thompson and Dams, 1990). 

To date there has been oniy one airborme SAR mission: 
over tropical lorests including C-band. The JPL aircralt, 
using CL. and P-bands completed a seres ol flights over 
Belize ln March, 1990, from which preliminary results are: 
appearing (Zebker et al. 1990), One value ol tis data is 
rat 1 allows a drect comparison between these three. 
wavelengihs to tropical forest cover. Results show that 
image contrast in response to deforested/lorested 
boundaries increases wih wavelengih, as: expected. 
"here is a decrease ín mean rellectiviy at C-band with 
increasing incidence over the range of angles expected 
from RADARSAT, a phenomenon that may prove to be 
usetul Change in refiectwiy with incidence angle is 
progressive less pronounced as wavelengíh increases. 
C-band data js not the bes! frequency for tropical forest 
monitoring. Based on the very limited data now available. 
¡shows it contrast between uncisturbed tropical forest 
and older delorested areas or dense olantations. The 
límis and stengths of C-band in these and other 
applications requires further investigation. 

The JPL experiment concentrated on the new 
'ámension of quacrature polarimetry in tropical forest 
“applications. Using this feature, scaitering rom the agria 
Tolago, the standing timber, and the surface benealh the 
Torestmaybe giterentiated (Zebker erl. 1990, Ulaby and. 
Elachi 1990). P-band shows Ine greatest power in 
expressing these three regimes through polarimety. ll 
holds promise forfuture missions thathaveradars capable 
af delvering quacrature polarimetic data. Likemise, the 
ú'evidenceto date shows hatrarely does C-band penetrate 
rough tre folage in closed moist forests. 

Arborne radar data acquistion largely has been 
resvicted to the dry season, Trevett (1986) noted inat 
significant changes ín radar backscatter were identiñed 
'comparing dry and wet season imagery acquired during 
te Nigeran NIRAD survey. These changes were mainly 
úattbuted 1o moisturo dterences. 

Very few muti-temporal data sets have been 
cbiained, even within tie same season. A major use ol 
satelite sacas imagery is expected to be detection of 
(man-made) changes in forest cover, so tha there exists 
“an urgent need for exploring this dimension, 


22. Spaceborne SAR investigations 
Spacebome SAR imagery.ol tropical terran has been 
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acquired during the experimental SEASAT (1978), SIR-A 
(1981) ana SIR-8 (1984) missicns. These radar operated 
tL-band with horizontal ransmianctreceie polarizaion 
(L-HKH), The spatial resolution achieved by sach syatem 
varied between 25 meters, 40 meters and 18-60 meters, 
respecivaly. SIR-A anct SIR-B provided oniy relatively 
narow swah coverage ot SO km and 15-40 km, 
respectvely The combned ttal covderage in he humid 
and seasonally hum ropies exceeded alandareaof1.5 
rl km 

Muti-temporal SAR data is extremely lite and is 
restícted to some repeat coverage of the SEASAT SAR 
win the mask oí ne Merit Islan, Florida, recervng 
station, and to occasional overiao ol SRA and SIR-8 
image swaths. Win he exception al one stuoy (Pope 
1987), lack ol dela has vrtualy precluded Ihe Study of 
spacebome SAR imagery for change detection wit 
opical forest envronments. The few studies that have. 
been carried lo assess environmental. conciions and 
jmamic land use phenomena have had to rely on singie 
date spacebome SAR data 

Both computer asssted and visual intepretation pro- 
cedures have been employed in Ine analysis of space: 
bomeSAR data lr tropical vegetationandlanduse inves- 
úgations. In aditon most studies sulered rom a lack ol 
ground information and knowedge of specio. envian 
mental and targot parameters at he tme ol data acqui- 
sion, thus miing the reabity o interpretaron results 

The imagery acauired during the SIR-A mission nNo- 
vember, 1981 provide a use yet te kon source oli 
formation representawe ot al major roca forestregions 
úfthe globe, Thereís evidence at SIR-A imagery (L-++) 
ata escale ol 1:250.000 is sulable or identng tna na- 
iure and extent ol ropical forest conversion such as com- 
marcial timber harvestng operations, man-made grass» 
land lor cate ranching projects as wel as natural gras- 
land successions, and, to  Imited extent, settement co- 
lorization and agicutural schomes (Worle 1886 and 
19698) 
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Sine 4 Woodwel! (1987) and Slone el al. (1989) 
found exidenos that ciearings win the tropical forest ol 
Amazona may exhibt diferent radar backscanering 
behavour as a tuncton of age and cearing pracices. 
hey found that L-band would de helplu in determining 
primary orest compositon, butter data were nsulficien 
in areal coverage o determino exact rates ol 
detorestaon 

'Hofier 6 Los (1989) evaluated the potential ol mui 
temporal SEASAT and SIR-B cata for defning areas ol 
forestchango, dllrent forest categories andreorestation 
stes in Fiorda. Primary categores o orest change such 
as delorestaton and reforestaton_wero identied wi 
relatwely Mign accuracy. Reloresaton stages were 
etected wi modest success. 

Fora 8. Casey (1988) cisinguihea and. mapped! 
swemp and lowand forest, dal forest, wetland and 
learcut areas in tho coastal rainforest oí Bomso using 
SAB data as two dierent íncidence angles. Radar 
backecaner values lor swamp areas were notedito change 
as atuncion o incidence angle, The SIR-B data were nat 
suted lor discriminalg between siferen forest types 
win he mountainoús intecr ol Borneo. 

Imboier al. (1986) have studied muli-incidence) 
angie SIA-B data ol Bangladesh in order to characteriza 
foresl canopy and assess radar penetration capabilties. 
They were able to map flocd. boundarles beneatn 
"mengrove vegetaton canopies, Breeches and holesin ha 
aturalcanopy stcture were also easiy detected 

De Moina £ Molna (1986) examined SIR-A data as 
part ol a muñ-sensor study or lorest classification in he 
Colombian Amazon, AlhougN their lores yping exercisa 
"met wit fate success, a clear discrimination of lorestod 
and non-lorested areas was noted. Boundaries between 
savanna vegeta, tropical forest, Ivodpiain vegetation 
and ciearings were delmeated bout gifcuty. 

Ford and Da Cunha (1985) examined the radar 
backscater properses ol fipocplain vegetalion using 
mutitrequency SAR data. Alluval forest areas wera| 

































TABLE 1. SUMMARY OF SAR APPLICATIONS RESULTS IN TROPICAL FORESTS 
Applications Area Country Band" Resolution Reference 
Road detection: Sarauak Xx em Thompson and Dams 1990 
Peninsular Xx Sm Ahmad et al. 1988 
(Cameroon! L 20m Vierle 1989 a) 
Belize Leo 10m Zebker el al 1990 
Forest Inventory Peninsular x sm Ahmad et al 1988 
Informaton Malaysia 
(Nigeria x >20m Sicco Smit 1978) 
(Colombia Ka XL 10.22.1640 m de Moina and Molina 1986) 
Clearcut detection Cameroon L 40m Merle 1986 
Venezuela E 20m Werle 1988 
Indonesia L 20m Werle 1988. 
Brazil(2) L 20m Stone 8 Woodwell 1987 
Colombia KaXL 10.22.1640 m. — de Molina £ Molina 1986 
Costa Rica Xx sm Dams etal 1987 
Belize. Lec 10m Zobkor et al 











SiLper 


Moi 31 













Caninuacón TABLE 1 
Aplleatana Ares — Couniy Band Resoludon 
[aer iman Cos E som 

Noa E Sn 
aa TL sm 

| peo e 
¡Satenens asia x som 

Paraguay Ú 20m 

osa TE Sn 
E a 
ema siem 
cua e “om 
Enanos a Pos 
Pe pe 
Mayas 
o 612 
os plaatens—Gumarala Ka 10-22m 
re on 
a 2 
co X em 
a sn 
olaa 
elos LP) om 
Dlngrole lorena indonesia. XL om 
pS 
a $n 
a Sm 
(Bangladesh L =16-33m 
era : Zn 
ondo angles L 22m 
pe Sn 
e dE am 
e E 2m 
cuco Sem 
Iron. E 20m 
press 
bes Mos x E 
Comba Na XL TO2ZI64Om 
E xo 10m 
cuac E Pd 
ON ón 
cad vegeaion Braz x 18m 
E. es 1020m 
(e pa son 
sara s om 
cr em 
Sena 
Come KaKL O 1022:1640m 
por cien 
e En 
Indonesia, 1 om 
peas 
een x 15m 


Reference 


Merle 19892 
Worle 19892 
Werle 19892 
Dame et al 1987 


Hunting, 1984 
Werle 19898. 
Weríe 19892 
“Thompson and Dams 1990 
de Molina and Molina 1989 


Werle 1986 


Thompsgo and Dams 1990 
“ompson and Dams 1990 


de Molina and Molina 1989 


Dellwig et al 1978 
Werio 19692 


Lowty et al. 1988 
Imbolfet al. 1986) 
MacDonald et al. 1981) 


Ambolt et al, 1986 
Verlo 19892 

Ford 8 Sabins, 1985 
Pope 1987 

de Molina and Molina 1989 
Ford á Casey 1968 


Sicco Smt 1980 
de Molina $. Molina 1986 
Ford 8 da Cunha 1985 
Werie 19692 
Thompson and Dams 1990 


Furley, 1986 
Treven 1986 
Gelnett et al 1978 
Hunting 1984 

¿de Molina et al. 1973 
Trevet 1996 

de Moina 4 Mona 1986 
e Molina 8 Molna 1989 
Lowy etal. 1986 

Ford 8 Casey 1988 


Disperali and Keech 1978) 









Notes: 
4. Studies in parenthesos () report negative findings fot nat application. 
2, Partal success, depending on local condiions. 


8 Wavelongins: 
Ka =-10m:X=30m:C=6m;S = 10cm L =23cm: P=68 cm 
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clearly identified on SIR-A L-band dara, but could not be: 
separated from surrounding forest areas on X-band. 
alrbome SAR data. 

Pope (1987) was able to monitor seasonal Hooging ol 
lowiand terrain in tropical foresis of Guatemala using. 
'mult-temporal SEASAT SAR as wellasalebome SAR data. 
Radar backscatter values of vegetated flccded terain was. 
found to be al a maximum under small incidence angle 
iHumination. 

“Tnese findings and others are summarized ín Table 1, 
"Which shows that many diferent kincis ofinformation use 
tor tropical forest management can be obtained trom. 
úsulableradar data. Withoneexcepiion, studies at C-band 
are noliceably absent from the labulated results 


3. FORTHCOMING RADAR SATELLITES 


“The decade oltne-1990s lfers several sateite radar 
systems ol interest lor tropical forst monitoring. Cain 
radar (SAR) satelites are summarized in Tabie 2. Severa! 
úpatiems emerge from the parameters tabulated. 

Although the satelites span frequencies from C-band 
to band, the predominan! frequency available wil be C— 
"band. When only the operational systems are considered, 
'C-band is clearly the frequency of central interest. Tis is 
signiicant, in that C-band is the Trequency for which there: 
istholeastamounto! prior data avalable, and tormhich the. 
"most preparation is warranted. 

¡watt widths and resoluticas are similar, except nat 
RADARSAT offers a choice ol. coverage, ranging from. 
10m tesolution at:50 km swaths wath wicth to 100 m 
resolution at 500 km swath width, using nominal 
specifications. Should incidence angle prove to be a 
parameter ol value ín scatterer discriminatoo, incidence: 
angle selection s available on three of the operational 
systems. Additional intormation on RADARSAT may be 
found in Luscombe (1989), Langham et al.(1990), ana 
Raney el. aL(1990) 

































'Ouadrature polarization data wil not be available 
ns miadle ol the decade, and only for experi 
purposes from SIR-C/X-SAR. the EOS SAR is apor 
operational quacrature polarimetry data will 
avalable only alter the end ol the decade, 

AA major advantage ol satelite SAR systems is th 
abity to provide repeat coverage for change detect 
analysis. lts expected that even at C-band, change 


and the abilty to co-register the data sets are 
O his method, both of which are supported 
Systems Ited ín the table 
“The Soviet Union has announced ís intention o, 
ke imagery avalable trom is Almaz radar satelite, due 
be launched ín November, 1990. The S-band freque 
and variable imaging parameters suggest hal 
from this system are ol potential interest in the 
context. 
Two interesting ntíatives are not shown on th (a 


me: 


«cary a P- band SAR whose main justficaion would 
tropical lorecis. Te proposal was not accepted al 
iéme, altough P-band forest studies are conti 
ese studes show considerable promise, and cc 
influence wavelengi selection l the EOS SAR during! 
final desing and approval process. 

A second intiativa is developing through 
Itematicnal Space University, There is a Pr 
(international Space Uniersiy 1990) that would begin 
processo! design bull launch and operallonol ag 
sal SAR al P.band, concewod wih tropical fre 
mmonfring as e primary objective. Satelite data 
be down - nked 1lrough existing low rate metoorologí 
telemetr channel, and would be processed al 
“dstributed troughout the world. Il approved-and is 
long way from matunty at tis time — could lead o] 





TABLE 2. SELECTED PARAMETERS OF ALL CIVILIAN SAR SATELLITES. 





Seasat ALMAZ ERS-1 J-ERS-1 (SIR-C) ERS-2 RADARSAT EOS* 
USA USSA ESA Japan USA ESA Canada USA 
Operation 1978 209% 9193 929 93,45 94-96 94-99 297) 
Radar Bands s o Cin Gs GO) 
Polarimetry yes yes 
Swath width (km) 100 30-300. 80 75 15-90. 80 50-500. 50-500. 
Resolution (1) 25 152900 30 18 =9D0 90 1000 1000 
Incidence angle (9 224060 23 39 1585 28 2059 15% 
Máx. N. Latitude () 72 73 80 e ss 80 El 
lb recorder yes yes es) yes (es) 





10 be rather close to those listed above. 
Shuttle radar tight (SIR) each last about one wok. 





*For purposes of his discussion, ERS-2 parameters are assumed similar to those ol ERS-1 


“Gurtent NASA planning has deleted tne SAR as a facity instrument on EOS, and is seeking approval for a 
separate but related SAR satelite. System parameters of the proposed SAR are not establisned, but are kely 


as did SIR-A (1981) and SIA-B (1984) 
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 retativoly low-cost source ol P-band satelite SAR data ot 
medium resolution well before Ihe end ol the decade. 


4, THE ROLE OF RADAR 
SATELLITE MISSIONS 


ln approaching the issue of satelite SAR, aitome 
SAR, and optical data lor tropical forest management. is 
Very helplul to recogrzo a relationship between he area. 
Hr bic information is required, and the level ol detal 
dested, There are aiso conesponding relatonships 
belween Ihe area covered by a sensor and is spatial 
iesoluion (see Table 3). and between the spatial 
fesolaion ol sensors and th level ol deta aviat rom 
fem (Vina, 1961), Those reaionstips result n natural 
Loupings between the information tequitements al 
arcus agencies, and the appropriate sensors to sately 
Mio information requitements. We have emplasizea tree. 
such groupings in Table 4, where we match information 
equitements win he sensors which appear, at present, 
appropriate o saisiy the information requirements. 

"An important dimension not covered in estres Table 3 
Lor Table 45 nat of time. Spacecraftradars may be reled 
onto provide repeat coverage cl any given sto, even 
'doud covered. The me between coverage opportunites 
ls funcion ol satelte rbi, suathwidt, ana, indirect. 
| résolicn. Revisit interval or the systems Isted in Table 
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3 range hom 3 days to about 35 days, based on current 
knowedge of system parameters. Perhaps ol more 
importance, the issue ol establishing a requirement on 
“temporal rescluion” (an entry. that would be more 
sutabike for Table 4) requires speciic investigation, 
particularly in the light of system capabilites. now. 
projected. Temporal resolution would be dependent on. 
season and antecipated levels ol human actviy in specific 
tropical forest regions. Whereas ¡his dimension is not 
considered explcily in e discussion that follows, 1 
remains animporiant aspect of the forest monitoring Issue. 
The change detection potential ol compost pairs al 
images gathered at two díierent pois in time should add 
considerably to the value of space bome radar data in 
úopical forest monttng. 

Numerous studies have shown microwave 
backscalterto provide information about vegetation which 
is complementar to the information provided by optical 
sensor (6.9. Anem et al.1978, Guindon el. al,1980, 
Brisco el al, 1989, Wu,1985), is reasonable 1o expect, 
therefore, that mictomave satelite data wil also prove 
useful as a complement to optical data for mapping broad 
vegetation classes over wide areas. 

“The considerations noted above. are based on the 
“assumption that there is sufícient data available in order 
to perform boíh single pass and multitemporal 
'menstoring. Since large amounts of data are required, his 





TABLE 3. BASIC CHARACTERISTICS OF TYPICAL OPTICAL AND MICROWAVE SENSORS 





Sensor Mode Sua (km) 
Ls Standard 185 
Standard 165 
SPOTIHAV Mutispectal so 
SPOTIHAV Panctvomate so 
AVIAR Standard 2000 
Ena SAR 20 
RS-SARO Standard 100 
RSSAR Hahn Resolaion ss 
FSSAR Extended 100 
| rssar ScanSAR. 500 


Resolution Incidence 
-20m AS 
20m nto 110 
22m 3110310 
10m 31031 

-1100m 4510 458 

20x30m -20 
(4 100ks) 

28x30m 20-10 49 
(4 oks) 

Bx8m 20049" 
(ok) 

28x 00m 4910 60* 
(4 looks) and. 

10*t020* 

100x100 m 20*1o 49" 
(800%) 
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TABLE 4. SUMMARY OF INFORMATION REQUIREMENTS AND APPROPRIATE SENSORS' 





PARTI: Broad Scale 
Global, continental, national 


Typical mapping scales: 1:10*10 1:10" 
Spatial resolution: 0.110-10 km: 


Information requirement 
Broad vegetation classes 

Vegetation covervigour 

Lengíh of growing season 

Large area vegetation change 

PART ll: Medium Scale 

National, regional 

Typical mapping scales: 1-10*to 1:10% 
Spatial resolution: 10:to 1000 m 


Information requirement 
Topography 


Vegetation Inventories 


Mangrove forests 


Díainage networks, standing water 


Standing water under canooy 


Roads and settlements 


Change detection 


Forest damage 


Revegetation assessment 


Plantation mapping 





Agencies concerned: 
Intemational organizations 
Intemational development agencies 
¡Giobal environmental research groups 
Appropriate sensor(s) 
NOAMAVHRR. 
RADARSAT ScanSAR 
NOAAJAVHBR. 
NOAMAVHRA 
RADARSAT ScarSAR 
NOAMAVHAR: 
Agencies concerned: 
National, state, and provincial 
"Natural Resource, Environment and 
Parks Depariments 
Appropriate sensor(s) 


Asc proto, SPOTIHAV 
(Radary 





At photo, LanasauTM 
RADARSAT/Standard 
ERS-1, PERSA 


LandsayTM, SPOTMR, 
RADARSAT/Standard 
ERS-1, LERS-1 


LandsayTM, SPOTHAV. 
RADARSAT/Standard 
ERS-1, PERSA 


(RADARSAT/Standard) 
(ERS-1) 
JERSA 


SPOTIHAV. 
RADARSAT/High Resolutioo, 


SPOTMAY, Landsat TM 
RADARSAT Standard 
ERS-1, LERSA 


Alt photo, Landst/TM (based on 
temperato taitude studies) 


Landsat TM, SPOTMAV 
(racar) 


(RADARSATHigh Resolution) 
'SPOTÍHAV, Lendsat TM 
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Continuación TABLE 4. SUMMARY OF INFORMATION REQUIREMENTS AND APPROPRIATE SENSORS' 


























Agyiculural conversion 
(vegetation change) 

Fire detection 

PART: Small Scale 

Local 

¡Spatial resolution 1 to 10m 

Jypical mapping scales: 1:10'1o 3:10* 
Information requirement 

Vegetation species mix 


Wie habia: 


Treo diameters and heights 


Roads, raficabilty 


úPlantaioo mapping and assessment 


> various tropical applications. 


41 Ins table e have indicated LandsayTM and SPOT/HAV where stuches have shown that LandsaliMSS 
ls eltecuvo, because our experience wi forestry applications al temperate fatitudes has indicated that 
customers are usually viling to pay Ihe extra cost fot Ihe additional information content ol these sensors. 
We have not indicated aerial photography ("Ar photo”) lor appications which. can be done with satelite 
¡data because cusiomers general preter the much lower cost per unit area ol satelite data 


'Radarsensor applicablity tor spacecratt is estimated based on the limited data avañable, and lor gircrat 
ls base on the extensive experience of Intera (Dams et al 1987) using high resolution Xeband SAR in 


12. Parenthesos (indicate concitonal applicabilty of the enciosed sensor, 


(RADARSAT/Standard) 
RADARSAT/High Resolution 
SPOTMAY, Landsat TM 
(ERS-1) 


NOAMJAVHRA 


Agencies concemned: 


Resource companies, Municipales, 
"National and local parks administratons, 
«engincering companies. 
'nor-govemmental organizations 


Appropriate sensor(s) 
Al photos, (aitbome SAR) 


Ale photos, Lanasat TM, SPOTIHAV 
(airbome SAR) 


Ar photos, (alrbome SAR) 


Air photos, SPOTIHRV, airbone SAR 
RADARSAT / High Resolution 


Air photos, airtone SAR, SPOTIHAV. 
Landsat TM 
(RADARSAT / High Resolution) 













iva cordiion, and cannot be taken or granted 
úpatons wero lo be cbliged lo pay commercial 
ofihe data trat they require, ts ihety rt they 
Facqure rather loss data inan is needed for ul 

[uncions. Tho issue ol data poley, Ks pricing 
pol avalan, becomes oí central importance in 
px ol ropical forest monitoring. N would be 


¡constructivo his issue were to receive attention from the 
patios sponsoring these remote sensing spacecralt 
There is an evicont justication for such data to be made. 
úavallable through methods that are more enlighiened than. 
is te current commercial approach. Thoughts on this 
'dificultiopicare developed turer in (Raney and Specter 
1990). 
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5. CONCLUSIONS 


Radar data from satelites wil be routinely available 
during the 19905, and presumably for many years 
iherealter. One of the most significant applications for 
such data is tropical forest monitoring, as has been 
'documented in numerous fed reports. However, there is 
al present vinually no quantative knowiedge base upon 
which to build an operational capabilty lo use such data. 
úparticulay at C-band data which ¡s expected to be the 
"most continuously maintained frequency throughout the. 
decado, There is an urgent need to augment C-band! 
experience over tropical forests, using both altos: 
systems In dedicated deployments, and with studies. 
based on ERS -1 data, Ihe frstraciar satelite o be ope- 
rational. In paralll with the technical developments. 
required, there needsiobe studies towards entancingthe. 













management, and reconsideratibn o the remotely 
data pricing policy so hat sufficient data may be rela 
acquired where ts needed at reasonable cost 
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Abstract 


"The Cotopaxi Remote Sensing Ground Station is the first station concelved from the 
beginning to be able to receive and process data from three different spacecraft: LANDSAT, 
SPOT, and ERS-1. The reception and processing of data from multiple sensors carried on 


Rocelving such data s, however, only the beginning of the process of converting this data 
Ínto useful information. Modern ground processing systems have as thelr principal 
Objectivo the production ol a set of output products which aro designed to be used in 
operational applications. This paper is divided into two parts: The first port consists of a 
discussion of what might be called “the management of Planet Earth". The second part 
deals with a cursory description of the Cotopaxi station Itsett.** 





MANAGEMENT OF PLANET EARTH 


2 havo hoard much n recent timos about tho 
need to change the way we treat cur planet 
Wo have become awaro that if we are to 


survive as specios in the long term, we must 
imanago ho rosources and environment ol Ine Earth iy a 
way ich is lundamentally dieron from no way wo have: 
done things In he past. Tho prospect ol global warming. 
and tha apparent deplation of the ozone layer as conse- 
¿uences of human actíviy are but two of the more we 
known early mantostations of our ability o upset nature 
equiibrium. ls genorally accepted ihat human actviy 
'beganto have significant effects on the environment atthe: 
tímeolthe industrial revolution. lfone examines the period 
since then, vehle there ls evidence ol some effect on env 
ronmantal equiibrium due to human activiy primariy in 
Ihe industrial countries, there is no doubiinat the quality of 
le for tho average person In those countries has in 
creased markediy during this period. These improve: 
ments have their 100ts in the very Increase in economic 
activity which lies at the root of the negative eliects we. 
appear to be having on the environment. Wie appears 
that our longterm survival as a species wil depend on our 





ADÍIY to act ín ways which proserva tho acosystem ol 
planet earth in ts current stato of natural equilbrium, nono. 
of us, whether we ve in the industrialzod countrios or tha 
so-called developing world, ls arsous to accept signif 
Cant curtaliment ol continuous improvement hour qually 
Fit through what is commonty roferted o as "economic. 
development”. The challenge thon becomes. one ol 
achieving economic gromh while at the same tíme sus: 
taining the abity of our planet to. continue to support our 
¡om and other species for the indefinto future, This is an 
exciting challenge for all of us, In tho words o! 1ha World 
¡Commission on Environment and Development. 


"Humaniy has the abiliy to mako development 
¡sustainable —to ensure that meets the needs of (ho 
present without compromising the abilty ol futuro 
¡enerations lo meet thor own needs, The concept ol 
sustainable develgoment does Ímply limits— not 
absolute mis butlímiations imposed by the present 
state of technology and social organization on env 
ronmental resources and by the abllty of he bio- 
Sphere to absorb the effects of human activities. But 
technology and social organization can both bo 
managed and improved lo make way for a new era 





Conterencia presentada en la Inauguración de a Estación COTOPAXI Ecuador, Ab 1891, 


** Una raclucción completa l espanol de asta trabajo se ncuye on las páginas 4847 y 48 
dde osta Aosta inmediatamente antes de las páginas 49 y SO que contienen otogratas color 
(Ganoza de MOA, Sr Mehaci DeSandal), para usar este arco. 
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of economic growth”. (Wortd Commissicn on Emi 
ronment and Development, Our Common Future, 
'Oxdord University Press, 1987) 


Achieving ino goal of sustainable development is a 
process which must be managed. Inotherwords, we aro 
lo achieve the goal of sustainable development, we must 
manage our actiites toward that end. The essential frst 
step in any management process is the acquisiion ol 
Timely. relable and accurate information. Because the: 
problems of resource and environmental managementaare. 
global, and the planetary systems we are artempting to. 
describe are interdependentin as yet iltunderstood ways, 
he information system for global environmental and re- 
source management must be capable of encompassing 
the earth as a whole; This requitement points toward. 
spacebased measurement of the sarth as the bass tor 
such a system. Thisis noto say that such a system would 
¿deal only win space-based measutements, -smply. 
means that the system would be conceived around Ine: 
dea of measuring the earth from space as a "backbone” 
'conceptwhich serves to define the framework win which. 
al measurements including ihose from non-space: 
sources are processed, stored, accessed and iter- 
preled, Learring to understand what all these measure- 
ments meanintermso! the trend in ha heato! the planet 
il be faciltated by embedding them in a framenork 
Which, as an intrínsic characterist, deals, wi the ear 
system as a whole. One cannot speak ol environmental 
management and resource management separately. 
They are nexticably inked. Only when we approach the 
problem in his way, will we be able to objectwely under- 
stand the trends in ho health of the planer's biosphere and. 
Ino effects we as a species are having on that health 
Ifvough our actiites. The key concept here ¡s that of 
management of the environment and the resources which 
¡we extract rom this planet. This management process 
Ineviably invowes choices to be made between “eco- 
omic progress” and * harming he environment” ln 
recent times much confrontation has ensued between 
ose who advocate one point of view or ne other. Much 
of the argument has been emotional, and based in many 
cases on tio or no knowledge ol the real situation ortne. 
implications ol one decision or the other. The beginning af 
'g00d management in any discipline is accurate, objective: 
'ánd imely information. Remote sensing technology. 
"Which seeks to measure Ine parameters ol our planetary 
system from a distance, wil form the technologica! bass 
dl he required information deívery system. 1! theretore 
Tolows that Ine systems we put in place today, such as 
Cotopaxi, should be looked on as the rs steps in a larger 
enterprise which wil be able ultimately to provide such 
information on a global scale. 


lts mportant o empliasizs nat what we are desíng 
wit here s measurement, not just observaton, Remote 
“ensing ol the earth rom space has, since is incepon in 
Ile say 1970, been regarded largely as an exercise n 
"picture laking". We have produced and visualy inter- 
ele magnificenpicurs of the eat surface and is. 
"mosphere from spaceborna platforms. The instruments 
"hichweIYnsoace are howover capable offarmore hen 
'Smple Dbseraton. They are precise measuring instru- 
"menta Which can be calbrated both spataly and ragio- 
"retialy to high accuracy, The Ecuador Ground Sian 
has: boen designed o. explo is capabily. which 
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necessary to be abia 10 monitor trends over timain an 
Cbjeciwe way. It alows us o quem changes in the 
Este system which can borelatoo physical processes 
inan objecive and quantfable way. Being able to deal 
van tna data ln 1Nis way 's cssentaltobelng able o 
utilize spacebome data successfully as inputs to earih 
System modes Te use ol ese modes il be funda: 
mental n aning Wo Understanding necessary lor tna 
Successful managoment al he resources and enion- 
mento ou planet nt ong em 


From the point ol view ol spacebome measurement, 
ne earth can be Inought of as having four major compo- 
úents: the land, the ocean, the almosphere, and the, 
icecaps. When sensing Ihese various components, t must 
be remembered that hey are allinterrelated, One cannot. 
consider the almosphere independent ol the ocean or 
he land, and one certainiy cannot sense the land wihout 
taking into account he efect ol the atmosphere through. 
ich lt must be observed. 


For example, to 008 wo is concemed wit tracking 
“atmospheric phenomena, the effects ofthe atmosphere on 
the observed radíation contains information (.e. is "sig- 


¡on mbo's mterested intracking phenomena on he surlacs.. 
¡such as ocean Surface temperature for example, would 
útegard the effects ofIhe atmosphere on ho radiationsas an 
intertering signal or "noise". An information system put in 
place to objectively monitor he planet must be capable of 
satsiying te needs imposed by many diverse requer- 
ment such as these. 


Inorderto develop a consistent picture ottrends inthe: 
ear system overtimo, the measurements made by satel- 
Ke bore instrumenis must be reduced__1o calbrated 
physical variables which have meaning in terms ol the. 
processes and cycles being monitored. This process ls 
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FIGURE 1. DATA FLOW 





40 oia SELPER 














































































1 

1 

I 

l 

=S 
Extracion 

3 1 

Decision 1] 

1 

I 

I 

Climate Forestry AS : 

| 

l 

Operational Users L 











FIGURE 2. INFORMATION DELIVERY CHAIN 
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Lovoto: 
Level 1; Radiometricaly corrected. Detector ofísets applied 
Level 4: — ('Buk) Radiomevicaly corected. Across-track geomenc corrections applied 
Level 5: 
pling to a map projection. No GCP', 
Lovel 6: 
pling to a map projection, GCP's used. 
Lovel 8: 


Level: 


("Raw") Uncorrected. Radiometicaly and geometricaly raw. Detector offsets applied. 


(Systematic Georelerenced") Radiometricaly and geometrically corrected, Two dimensional resam- 
(Precision Georelerenced”) Radiometricaly and geometrcally corrected. Two dimensional resam- 


(“Systematic Geocoded”) Radiometricaly and geometrically corrected. Two. dimensional resam- 
úpling. Geocoded (rotated and aligned to a map projection), No GCP'S. 


(Precision Geocoded”) Radiometrcally and geometrically corrected. Two dimensional resampling. 
'Geccoded (rotated and aligned to a map projection). GCP's used, 





TABLE 1. PROCESSING LEVELS 








shown schematicaly in Figure 1. In e intíal processing. 
lep, the raw sensor measurements are callbrated and: 
precisely located on no eant's surface. These processed 
mmeasurements (say radiance lor example) are stored in a 
¡geocoded data base along with data from other sources. 
Physical variables (refectance, for example). which are 
seves also stored in the database, are then derived from 
he processed measurements. The physical variables 
provide inputs to modeling processes which lead to an 
Understading of the ecosystem being modeled. 





In designing systems to make the measurements and 
perform to required processing tasks, we are led to ask 
Ihre important questions 

1. What do wo sant to measure? 

2. Why do we want to measure 11? 


3, How are we going to measure 17 
















“The answers to these questicos determine te type ol 
system vá which we end up, and they serve toremind us. 
hat he real objeciwe of the sysiem ¡s to deliver 
Information. They also emphasize the fact hat the erica 
'partolihe sysiem is the deta handing subsystem. for ts 
his component ol the overall sysiem, togetner wi he 
sui of sensors that are used on the spacecraft, which 
the type and quaity ol information we uti- 

ecelve, hus the answers 1o these ree questions 
'8lundamental impact on all aspects o! the system 
1 begining wit the choice ol sensors and orbí 
cs, and reaching althe way through the entire 
¡system The role of the spacecraft and launch 


1nd send the resulting data to earth. Viewing the. 
1n this way changes one's perspective on the 


dellvery system, ne raison d'etre ol 
information about the state the planet 


o 11088 who require this information or tho purposes of 
'malung decisions which alfect management of the envi- 
roament and resource development. 


Figure 2 ilustrates in schematic form, he basio struc- 
ture of an information delivery systom which uses remoto 
úsensing o! the earth system as is major set o inputs. One: 
¿can think o tne information delvery system as consising 
al a series ol steps beginning with the acquistton of a. 
measurement by a spacebome sensor. This measure- 
'mentis then transmíted to the ground where itis archived! 
in ts raw form at the ground station, Processing ol a 
measurement takes place in several. steps: A pro- 
processing step converts the raw digital number (DN) into 
a callbrated quantly which is propontional o the electro- 
magnetic radiance entering the entrance aperure of he. 
instrument at he tme ol acquisiion. At this stage in the. 
process, the postional location ol each measurement is 
¡described in a coordinate system which is dependent on 
he paricular ground track and dynamic behavior of the 
'spacecsaht platform as well as the geometry ol the insiru= 
ment sel 


(Le, the spatial location ot the measurements is de- 
scribed in platiorm coordinates.) Products are generated 
by the grouna station which are at this level ol processing. 
The next step in the process, referred to in Figure 2 as 


ate system in a straighiorward_ manner. Products pro 
duced by the ground station aro defined al various levels, 
¡depending on the degres of processing. These levels 

defined in Table 1. While the ground station produces a. 
wide variety ol products to sult the needs ol a diverse. 
Communiy ol users, the most sophisticated products are. 
precielon geocoded data sets. These data sets are de- 
signed for operational quantiative applications, where the. 
remote sensing measurements aro to be used in conjune- 
tion wih other information, entered in a database, and: 
applied to operational decision making. In this context 
“Advanced Processing”, which is generally user —de- 
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pendent, convens the callbrated DNS into physical 
related quatlles such as reliectance, emittance etc, in a 
¡geographic coordinate system (Le. they are geocoded) 
By placing calibrated physical measurements in a geo- 
graphic coordinate system we achieve two objectives: 


1) The useol a common coordinate system whictisin- 
dependent of the particular geometry of the acauiing. 
spacecralt allows measurements from various sources lo. 
be combined and compared, and 2) he use of a common: 
"geographic coordinato system permi easy integration ol 
the measurements with other map-referenced data which 
are already ín the same cocordínato system. 


Measurements which aro geocoded inthis way can be 
hen entered into a Measurement Database, where they 
are integrated wit information from other sources. Such a. 
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database can be thought ol as a generic description ol a 
regionol he Earhin space and time. Its contens describe. 
that region, The fal step in the information delivery 
system is lo extract information from the data-base ín 
suppor of resource and envirenmental management 
decisions. This is shown in Figure 2 by the many "Infor: 
imation Extraction £ Decision Support”. elements al the, 
bottom of the delvery system, This final step ín Ine pro- 
ess is very application dependent. The same physical 
measurements have different meanings and are inter: 
preted ingieren contexts depending on he discipline ol 
application, For example, the infrared reflectance profe 
¡over aforest has a diferent meaning and significance to a 
Forester than 1 does to an exploration geologíst.Thus we" 
see that information drawn from iho database is treated 
and imerpretea diferent by diferent application disc 
pines. 








tudo of scene centre. 


Map Projection: Superficial Conic- 
Dutput Media: 
CCT Full Scene or Quadrant 
Levels 0, 1,4, 
Formar CCRSDMD-TM82-249C, 
1600 bo or 6250 bi 
Bil or BSO. 
"Number of Bands — | anycombination ol up to 7. 
Fm Full Scene or Quadrant 
Level 4 
Scale Full Scene: 11,000,000 
Quadrant 1500000 
Number of Bands. | any one of 7 for BMW any 
combination ol 3 from 7 for 
colour 
Radiomerrie Histogram equalization or 
Enhancement predefined custom enñan- 
coment 
Edge Annotation Quall controlíscale block, 


scale bar, 16 step colour 
step wedge and 16 step 
gray scale 





aw and Bulk Products | Georeferenced Products | Geocoded Products 
Processing Levels: 9.1.4 5.6 8,9 
Quantization: 8 bis abis abi 
Pixel Spacing: 20mMx30m 20MAI0m 20 mx 30m 
Nominal Dimensions: 
Full Scene: 16120 pixels x 5728 mes: — | 6120 pixels x 5728 Imnos. — | 2240 pixels x 2240 lines. 
184 km x 172 km 184 kom x 172 km 56 km x 56 kim 
úOverlapping Quad: — | 3160 pixeles x 2044 ines. | 3160 pireles x 2044 Ines — | NA 
9 hem x88 hem 94 jam x 88 en 
Abutting Quad: 2060 pixeles x 2864 Ines. | 3060 pixeles x 2864 Ines — | N/A 
92 km x 86 km 92 km x 86 om 
Location Specification: | LANSDAT Word Reterence | LANSDAT Worid Reterence | Map sheet Identification 
System or laitude and lon- | System or tantude an lon- | tor the desirea area wit 





Qiude of scene centre. — | scale-of1:100,000 





Lambert Conformal Lamben Conformal 
um um 

Ful Soene or Quadrant — | Subscene (mapsheet o- 
Levels 5,6 ented) Levels 8, 9 
CCRSDMD-TM82-249C, | CORS DMD-TM62-2490. 
11600 bpi or 6250 bp! 1600 bi or 6250 bl 
BiLorBSO. BIL or BSO, 

“any combination ofupto7- | any combinationotupto?. 
Ful Scene or Quadrart — | Suvsceno (mapshea arentad) 
Levels, 6 Level8, 9 

1:1.000,000, 1:500,000 

1,500,000 N/A 

any one ol 7 lor BMW any | any one of 7-lor BM any 
¡combination of from 7 for. | combination ol from 7 for 
colour. colour 


Histogram equalization or 
predofined custom en- 
hancement. 

Quaiity controlscale block. 
scale bar, 16 step colour 
step wedge and 16 step 
gray scale 


Histogram equalization or 
predefined custom en- 
hancement. 

Quality — control/scale 
block, scale bar, 18 step 
¡colour siep wedge and 16 
siep gray scale, 











TABLE 2. LANDSAT THEMATIC MAPPER DATA PRODUCTS SPECIFICATIONS 
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AX 
Raw and Bulk Products | Georeferenced Products | Geocoded Products 
Processing Levels: 01,4 5.6 29 
[Quantization: Bots Bots bis 
Pixel Spacing: MLA:20mx20 m MLA:20 mx 20m MIA: 125mx125m 
PLA: 10mx 10m PLAJO mx 10m PLA: 6.25 mx 625 m 
Nominal Dimensions: 
'MLA. | 3000 pixels x 3000 Iinnes. — | 2000 pixels x 3000 Ines... | 2240 pixels x 3040 Ines. 
SOkmto81.5kmx60km. | 60kmio815kmx80 km | 28kmx38 km 
PLA | 6000 pixeles x 8000 ines | 8000 pixels x 6000 Ines | 4480 pixels x 6080 Ines 
6Okmto81.5kmx60km | 60kmio815kmxE0%m | 28kmx38 km 
Location Specification: — | GAS swaiirand rownumber | GRSswathandrowrumber | Map sneet ¡dentfication 
or latitude and longitude al | or latitude and longitude ot | for ine desired area wi 
scene centre. scene centre. scale of 1:50,000. 
Map Projection: Superficial Conc Lambea Contormal Lambert Contormal 
Um UTM 
Output Media: 
eCT- Full Scene: Levels, 1, 4... | Ful Scene: Levels 5,6 | FulScene: Levels 8, 9 
Format CRISS-ST-73.1 CN (Level | CCRSDMD-TM-85-428A, | CCRS DMD-TM-85-428A, 
0 oniy) 6250 bpi: BIL 1600 bs or 6250 bp! BIL or | 1600 bpior 6225 bpiBilor 
CCRSDMO—TM85=4284 | 8so Bso 
(levels O. 1, 4), 1600 boi or 
16250 bp BL or BSO 
Number of Bands —— | any combination otup 103 | any combination ol up 10.3. | any combination ol yp to 3 
lor MLA, for MLA. tor MLA 
1forPLA 1HorPLA 1for PLA 
Fm Full Scene: Levet0, 1,4 — | FullScene: Level 5,6: Subscene (mapsheet. o- 
ente), Levels 8, 9 
Scale 1:500,000. 1.500.000. 1,250,000 
Number of Bands —— | onefor PLA BMW ¡08 for PLA BAW ne for PLA BMW 
“any one of 3 for MLA BMW | any one of 3 for MLA BW | any one o! 3f0r MLA BW 
any combination ol up 10 3. | any combination of up to 3. | any. combination olupto 3 
for MLA colour. “or MLA colour. for MLA colour 
Radiometric Histogram equalization or | Histogram equalization or | Histogram equalizatión or 
Enbancement predefined custom en- | predefined custom en- | predefined custom en- 
hancement hancement. hancement 
Edge Annatation Quality controlscale block, | Quaity controlscale block, | Quality control/scate 
scale bar, 16 step colour | scale bar, 18 step colour | block, scale bar, 16 step 
step wedge and 16 step | step wedge and 16 step | colour step wedge and 16 
gray scale gray scale step gray scale 
TABLE 3. SPOT HAV DATA PRODUCTS SPECIFICATIONS. 
THE ECUADOR GROUND STATION bass. Thisis depicteg in Figure 3 which shows he ground 


he design ol he Ecuador ground siaton provides 
útoveragaotabout21 countries intho Caribbean basinand 
henorimestparto!South America. ls designs basecion 
Ah approach to information delivery cutined above, and 
doplcteschematicaly in Figure 2 Since the detal tre 
User Segment' shown in Figure 2 are highiy dependent 


on lactors having to do with 


national standards and app 


:cation discipimes, these functions o! the information del- 
Very chain are best alocated lo processing facies 
orlented around operational applicadions on a national 


station eeding level 0 and/or geocoded data sets to proo- 
úessing faces in countries in the region of coverage: 


“ne specifications of the LANOSAT data products ava- 
able rom the Ecuador Static are shown in Table 2, and 
specifications for the SPOT data products are shown in 
Table 3. These products are produced by a system which 
¡consiste principaly of Ihree parts: a Data Acquisition 
subsystem, a Recording and Playback subsystem, and a 
Data Processing subsysiem. The functional responsabil- 
tes ol each of these subsyStems are shown in Figure 4, 
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FIGURE 3. REGIONAL COVERAGE AND DATA DISTRIBUTION 
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DATA ACQUISITION RECORDING AND DATA PROCESSING 
SYSTEM PLAYBACK SYSTEM SYSTEM 
FUNCTIONS FUNCTIONS. FUNCTIONS 
+ trecrsaotto | | > rocora a Peprocco | > | + ingost Data = 
Doniink Formaned! End User 
+ Receve AF Satelite | — fawData Data | + Frame Data Products 
Data (rima CCn) 
+ Output Data + Anrotate wet + Correct Data 
+ Generale Station Station Te + Data QA 
Tme + Formal Data - Cloud Cover 
+ Visual OA a PA 
and Catalog 
1 A 
Satelito Paterns Products 
PE Signal: 
a. + BERTeS: rim 
) + Señal Data Ouicdook: 
Fouing Catalog 
e SubScene E 
Ms E Scene 0 
a das 
[E IE A A 
Station 
1 operaons loe | srorLowto 
A => 
ccRstosoma | O 
PITT |: verianomanase | ness 
| Poseo Cer 
A | Fei xl work | * Update SPOT 
a Orders 
E 
+ Ori Predicton 
| O 
1 | —exemaniocos | AA a PE 
2-1 L-—=AlL fons Reports 
+ Image Analysis 














FIGURE 4. COTOPAXI STATION: FUNCTIONAL COMPONENTS 
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Y LA ADMINISTRACION DEL PLANETA TIERRA: 





EL ROL DE LA ESTACION COTOPAXI 


John S. MacDonald 


MacDonald Derrwller 
113800 Commerce Parkway, 
Richmond 8.C- Canada VEV 243 


Resumen 


La Estación Cotopax! es la primera en su género concebida desde el comienzo para 


SPOT y ERS-1. La recepción y procesamiento de la información proveniente de los 
múltiplos sensores llovados a bordo delos diferentes aparatos espaciales es fundamental 
para oblener el máximo benelicio de tales instalaciones terrestres. La recepción de tal 
Información es, sin embargo, sólo el comienzo del proceso de conversión de estos datos 
en información uti Los modernos sistemas en tierra para procesamiento tienen como su 
principal objetivo, la producción de un conjunto de productos de salida que están 
diseñados para ser utlizados en aplicaciones operacionales. Esta presentación está 
¿ividida on dos partes: la primera consiste en una discusión de lo que debe ser llamado la 
"Administración del Planeta Tierra”; la segunda trata do una sintetizada descripción de la 








Estación Cotopaxi misma. 





ADMINISTRACION DEL PLANETA TIERRA 
emos escuchado mucho en los tiempos re- 
cientes acerca de la necesidad de cambiarla 
forma on que tratamos a nuestro planeta. 
Hemos llegado a tomar conciencia de que si 

queremos sobrewwvr como especia en el largo plazo, 

debemos administrar los recursos y el ambiento de la 

Tierra de una forma fundamentalmente diferente a a que. 

hemos llovado en el pasado. La perspectiva de un calen- 

tamiento global y de una aparente disminución de la capa. 

¡de ozono como consecuencia de la actividad humana, 

son dos de las mejor conocidas recientes. manifes- 

tacíonos de nuestra hablidad para trastomar el equiibrio 
delanaturaloza. Goneralmento so acepta que la actividad. 
humana comienza a tener electos significativos en el 

'ambionte, on la época de la rovolución industrial, Sí una. 

examina el perlado transcutrido desde entonces, mien- 

tras hay evidencia de algún efecto en el equilibrio natural 
debido a la actividad en especial en os palses industrial 
zados, no hay duda que la calidad de vida de la persona 
promedio en esos países ha crecido marcadamente du: 
ante ese periodo, Estos mejoramientos tienen sus ralces. 

¡en ol drástico aumento de la actividad económica, la que 

SU VEZ representa lasralces de los negativos electos en 

el medio ambiente, que ahora estamos observando, Mien- 

ras parece que nuestra sobrevivencia como especie a 

largo plazo dependerá de nuestra habilidad para actuar 

sen forma de presorvar el ecosistema del Planeta Tiera en. 


su actual estado de equiltrio natural, nadia de nosotros, 
ya sea que vivamos en los palses industrializados como. 
ón el así larmado mundo en desarrollo, está ansioso de 
“aceptar significativas reducciones en el continuo mejo- 
tamiento de la calidad de vida a travós de lo quo es 
comunmente denominado “desarrollo económico". El de- 
salío consiste entonces en lograr crecimiento económico. 
y al mismo tempo mantener la hablidad de nuestro 
planeta para continuar albergando a la nuestra y otras. 
species por un futuro indefinido. Este es un oxcitanto 
¡esallo para todos nosotros. En las palabras de la Co- 
misión Mundial para el Medio Ambiente y el Desarrollo: 





“La Humanidad tiene la habiidad de lograr un de- 
sarrollo sostenible - para asegurar que satislace 
las necesidades del presente sín comprometer la 
capacidad delas fuluras generaciones para salis 
acer sus propías necesidades, El concepto de 
desarrollo sostenible implica limites - no límites 
“absolutos poro limitaciones impuestas por el ac- 
lual estado de la tecnología y organización social 
sobre los recursos ambientales yla hablidad de la 
bióstera para observar los efectos de las ac» 
'iwdades humanas, Sin embargo, tanto la tecnol- 
ogía como la organización social pueden sor 
adminisiradas y mejoradas para abrir vía a una 
nueva era de crecimiento económico”. (World 
Commission on Environment and Development, 
Our Common Future, Oxford University. Press, 
1987) 





Tragucrdo por el Dicta Ediorial SELPER, Prol, Manco Araya E de abajo crgnal presentado por l Dr, John MacDonald en la 
Inauguración de la Estacón Cotopax, Ecuador, Abri 1991, nchacia en Ingis en as págs 37 a 44 de esta evita SELPER dí Junio 1991. 
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Lograr el objetivo de un crecimiento sostenible es un 
proceso que debe ser administrado. En oras palabras, 
siqueromos lograr un desarrol sostenible, debemos ad 
iminisirar nuestras actvidades hasta el final. La primera 
etapa esencial en cualquier proceso de administración es 
la adquisición de nformación oportuna, confiable y pre- 
isa, Debido a que los problemas de administración de 
recursos y del ambiente son globales y que ls sistemas 
planetarios que estamos intentando describir son interde- 
pendientes en forma aún incompletamente comprendida, 
Jos sistemas de Información para administración global 
para el ambiente y recursos deben ser capaces de abat- 
carlatieracomo untotal Estotequerimientoapuntahacia 
mediciones logradas desde. el espacio sobre la lerra, 
¡como la base de tales sistemas. Esto no quiere decir que 
un sistema como éste debería estar relacionado sob 
“mente con mediciones hechas desde el espacio, sino 
simplemente que el sistema debería estar concebido 
sobre la dea de medir aterra desde el espacio como un 
concepto de "espina dorsal, que siva para definir el 
rango de trabajo dentro del cual todas las medidas (n- 
cluyendo aquelas provenientes de fuentes no espacia- 
los) puedan ser procesadas, almacenadas, utlizadas e 
interpretadas. Aprendiendo a comprender qué significan 
locas estas mediciones en términos de las tendencias 
para la salud del planeta a labor será facitada consid- 
erándolas como una propiedad caracteristica. dentro de 
¡na franja de acción que trate con el sistema planetario 
omo un otal Uno no puede hablar de adminisración del 
“ambiente y administración de recursos naturales separ- 
“damento. Elos estánunidos incisolubiementa. Solamen- 
le cuando nos aproximamos al problema de esta manera 
seremos capaces de entender objetivamente los rumbos 
ú"ecesarios para la salud de la biosfera del planeta y los 
electos que nosotros como especie estamos teniendo en 
tal salu a través de nuestras actividades. El concepto 
lave aquí es el de adminisiración del ambiente y los 
recursos que extraomos desde esta planeta. Este proceso. 
¿e adiinisración inevitablemente involucra elecciones 
¿ue deben ser hechas entra Progreso Económico” y 
"Pogucio del Medo Ambiente". En tempos recientes se 
ha producido mucha confrontación entre aqueños. que 
abogan por un punto de vista o el vo. Muchos de los 
argumentos han sido emocionales y basados en muchos 
censos enuna incompleta o un tota desconocimiento de a 
tuación al. delas implicaciones de una decisión o de 
la ota, El comienzo de una buena adminisiración en 
cualquier discipina es contar con información precisa, 
úobjeiva y atiempo, La tecnología de Percepción Remota, 
¿uo está enfocada a medi los parámetros de nuestro 
“sistema planotano desde lactancia, conformará la ase 
iecrolbgica de los deseados sistemas de distribución de 
la oformación Si además se logra que los sistemas que 
“istalamos Poy en día, como la Estación Colopaxi, estén 
'locados. como la primera etapa en una mas grance 


tallo 
e in sie 
'escon mediciones, no simplemente obseraciones. 
dal ¡Remota de a Tera desde el espacio ha. 
bes cn some iaa 
piiicpalmente como un ejercicio de “toma de 
leganes” Emos prue e niepetado varon 
Jotgrafas de la superice de la Tera y su 
¡desde plaalommas espaciales. Los nstrumen- 
los que enviamos al espacio son, sin embargo, capaces 





vacas 
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¡de conseguir mucho más que una simple observación. 
Ellos son instrumentos precisos de medición, que pueden 
ser callorados tanto espacial como rediomélricamente y 
con alta precisión. La Estación Ecuatoriana Cotopaxi ha 
sido diseñada para expltar esta capacidad, queesnece 
saría para poder estudiar y seguirtendencias através dol 
úempo de una manera objetiva, Nos permite cuantlicar 
cambios en el sistema terrestre que pueden estar fela- 
“donados con procesos físicos en una forma objetiva y 
confiable. Siendo capaces de tratarla información de esta 
maneras esencial poder uilizar la información espacial 
extosamente como datos de entrada a modelos del ss- 
toma Tierra. El uso de estos modelos será fundamental 
para ganar la comprensión necesaria para la extosa 
administración de los recursos y el ambiente de nuestro 
planeta en el largo plazo. 

Desde el punto de vista delas mediciones espaciales, 
la Tiera puede ser concebida como formada por cuatro 
¡componentes básicos: la terra, el océano, la aimostera y 
as zonas de hielo. Cuando observamos estos componen- 
les debe recordarse quetodos ellos esián estrechamente. 
interetacionados. Uno no puede considerar la armóstera 
incependientemente del océano oa tera y tampoco uno. 
puede medir la terra sin ener en cuenta los elecios de la 
tmóstera a ravés de la cual ésta debe ser observada. 

Por ejemplo, para alguien que está relacionado con 
rastreo de fenómenos armostéricos, los efectos de la at- 
mméstera en la radiación cbservada contiene información 
vañosa (representan una “señal”), mientras que para 
alguien que está interesado en el rastreo de fenómenos en 
superficie ('les como temperatura oceánica), los efectos 
e las atmóslera enla raciación representan una nterer- 
encia en la señal ("ruido"). Un sistema de Información 
puesto en operación para rastrear objetivamente el plan- 
eta, debe ser capaz de satisiacer las nocesidados im- 
puestas por muy diversos requerimientos, tles como los 
mencionados. 

En orden a desarrollar una imagen consistente delas 
tendencias del sistema planetario através del tempo, as 
mediciones hechas por instrumentos a bordo de los 
satéltes deben ser reducidas a variables fisicas calibra- 
das que tienen significados en términos de los procesos 
y cícls que están siendo rastreados. Esto proceso es 
mostrado esquemáticamente en la figura 1. En la etapa 
inicial de procesamiento, las medidas primarias de los 
sensores son calibradas y ubicadas con precisión en a 
superficie terrestre. Estas mediciones procesadas (por 
ejemplo radiancia) son almacenadas en Una base de 
datos geocodíficadas en conjunto con la información 
proveniente de otras fuentes, Las variables lsicas(relleo- 
tancia, por ejemplo). que son elas mismas almacenadas 
en la base de datos, son luego derivadas de las medi 
ones procesadas. Las vafiables físicas proporcionan 
entradas a los procesos de modelamiento que conducen 
a una comprensión del ecosistema que está siendo 
modelado. Alciseñar sistemas para hacerlas mediciones 
y ejecutar las tareas de procesamiento necesarias, esta- 
'mos obigados a hacemos tres importantes preguntas: 

1. ¿Qué queremos medi? 

2. ¿Por qué lo queremos medir? 

3. ¿Cómo lo vamos a medi? 


Las respuestas a estas preguntas determinan el tipo 
de sistema que deberemos construir y ellas sinven para. 
recordamos que el Obetvo real del sistema es dis- 
tribución de información. Estas respuestas enfatizan el 
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hecho que la parte crítica del sistema es el subsistema de 
manejo de información porque es este componente del 
Sistema total en conjunto con la serie de sensores que son 
Usados en el aparato espacial, los que determinan el po. 
y calidad dea información que finaimente recibiremos. En 
consecuencia, las respuestas a estas tres preguntas 
tienen un impacto lundamental en todos los aspectos de 
diseño del sistema, comenzando con la elección de las. 
características delos sensores y órbitas y asi continuando: 
a través de todo el sistema de procesamiento. El rol del 
aparato espacial y el vehículo lanzador es simplemente. 
llevarlos instrumentos o sensores a un cierto punto en el 
espacio y tiempo, de manera de conteccionar un conjunto. 
¡domediciones y enviarla información resutante a laerra 
Viendo el problema de esta manera, cambia nuestra 
perspectiva sobre la importancia relaia de varios com- 
Ponentes del sistema en relación a aquellos que tradicion- 
almente han sido tomados más en cuenta. Elo conduce 
directamente a la visión que un sistema de Percepción 
Remota es en realidad un sistema de distribución de 
Información, cuya razón de seres ade distribuir intorma- 
ción acerca del estado del planeta hacia aquellos que 
requieren esta información para tomar decisiones que 
afecten la administración del ambiente y el desarrolo de 
los recursos. 

La figura 2 ustra en forma esquemática la estructura. 
básica de un sistema de distribución de información, que 
ulliza percepción remota del sistema terrestre como su 
mayor conjunto de entradas. Uno puede pensar en el 
sistema de distribución de información como consistente 
de una serie de etapas, comenzando con la adquisición 
de una medición a través de un sensor instalado en un. 
“aparato especial. Esta medición es luego transmáida a la 
tierra donde es archivada en su forma primaria en la 
estación receptora. El procesamiento de una medición 
tiene lugar en varias etapas. Una etapa de preprocesam- 
lento convierta los números digitales primarios (DN) en 
'unacantidad calibrada, que es proporcional alaradiancia 
electromagnética entrando al Sisiema de apertura. del 
instrumento en el instante de la adquisición. En esta etapa. 
¿el proceso, la ubicación posicional de cada medición es 
descrita en un sistema de coordenadas que depende del 
trazado orbital panicular y la conducta dinámica de la. 
plataforma espacial, así como de la geometría del instru- 
mento mismo (es decir la ubicación espacial es descria 
en coordenadas de la plataforma). Los productos son 
¡generados por la estación receptora cuando están a este 
vel de procesamiento La siguiente etapa en el proceso. 
relerida en la figura 2 como "Geocodificación”, convierte 
el sistema de coordenadas de las mediciones a un sis. 
tema de coordenadas geográficas (es deci, son geocodr 
ficadas). Esto permite la fusión de estas mediciones con. 
tras informaciones que están en el mismo sistema de 
coordenadas, de una manera directa. Los productos 
producidos por la estación terrena son definidos en varios 
niveles, dependiendo del grado de procesamiento, Estos 
niveles son definidos en la tabla 1. Mientras la estación 
terrena produce una amplía variedad de productos para. 
satisfacer las nocesidades de la diversa comunidad de 
usuarios, los más sofisticados son los conjuntos de datos. 
goocodificados con alta precisión Estos conjuntos de 
datos están diseñados para aplicaciones cuantitativas. 
operacionales, donde las mediciones de Percepción 
Remota deben ser usadas en conjunto con otra informar 
ción, ingresadas a una base de datos y aplicadas a toma 
de decisiones operacionales. En este contexto, “El 
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Procesamiento Avanzado", que generalmente depende: 
del usuano, convierte la información primaria (DN) en 
cantidades fisicas relacionadas tales como rellectancia, 
ú'emitancia, etc. en un sistema de coordenadas geográli- 
cas (es dect, son geocodificadas). 

Poner las mediciones fisicas calibradas en un sistema 
¡de coordenadas geográfico, permita lograr dos objetivos: 
1) El uso de un Sistema de coordenadas común, que es 
independiente de la geometría particular del aparato 
espacial utlizado, permite combinar y comparar mec 
¡ciones provenientes de varias fuentes; 2) El uso de un 
sistema de coordenadas geográficas común, permite la 
fácil integración de las mediciones con otras informa- 
iones mapa-telerenciadas que ya. están en el mismo 
sistema de coordenadas. 

Las mediciones que están geocodíificadas de esta 
manera pueden luego ser ingresadas a una Base de 
Datos de Mecíciones, donde ellas son integradas con 
informaciones provenientes de ciras fuentes. Tal.sistema. 
de base de datos puede ser concebido como una 
descripción genérica de una región de la Tierra on 
"espacio y en tiempo. Su contenido describe tal región, La 
ase final en el sistema de distribución de información es 
la extracción de información de la Base de Datos como 
sopor para decisiones de administración ambiental y de 
recursos. Esto es mostrado en la figura 2, por los 
numerosos elementos de “Extracción de Información 8. 
"Apoyo de Decisiones” alinal del sistema de distribución 
Esta etapa final en el proceso es muy dependiente de las 
apícaciones. Las mismas mediciones físicas. eno. 
diferentes significados y son interpretadas en distintos 
contextos, dependiendo de la discipina de aplicación. 
Por ejemplo, el perl de la eflectancia infrarroja sobre un 
"bosque ene sentido y significancia diferente para un 
Ingeniero Forestal que para un Geólogo. En 
consecuencia, apreciamos que la información obtenida 
sen la Base de Datos es tratada e interpretada en forma 
¡stinta según las civersas disciplinas de aplicación. 


LA ESTACION TERRENA DEL ECUADOR 


El diseño de la Estación Ecuatoriana del Cotopaxi 
proporciona cobenura para unos 21 palses en la Cuenca. 
¿el Caribe y en la pane Noroeste de América del Sur. Su 
diseño está basado en la aproximación al sistema de 
¡distribución de información deineado recientemente y 
¡descrito esquemáticamente en ta figura 2. Dado que los. 
detalles del “Segmento de Usuarios” mostrado en la 
Figura 2 son altamente dependientes de factores 
relacionados con prioridades nacionales y disciplinas de 
aplicación, estas funciones de la cadena de distribución 
de ntormación son mejor dirigidas a facilidades de 
procesamiento orientadas a aplicaciones operacionales 
según bases nacionales. Esto es delineado en la Figura 
3, que muestra el nivel O de almentación de la estación o 
conjunto de datos geocodificados a facilidades de 
procesamiento en paises de la región de cobertura, 

Las especificaciones de los productos LANDSAT 
'Ssponibles en la Estación del Ecuador son mostrados en 
laTabia2y las especificaciones paralos productos SPOT, 
senta Tabla, Estos productos son confeccionados porun 
sistema que consiste principalmente de tres partes: un 
subsistema de Adquisición de Datos, un subsistema de. 
Grabación y Reproducción y un subsistema de 
Procesamiento. Las responsablidades funcionales de 
stos subsistemas son mostradas en la Figura 4 
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Resumen 


Linstitut Geographique National (Instituto Geográphico National: IGN) tiene la res- 
ponsabilidad de la elaboración del mapa topográfico y de los mapas derivados de Francia. 
Presente desde el principio en el proyecto SPOT, el IGN, tiene también por finalidad el 
desarrollo de una técnica cartográfica de partir de datos de satélite. La implantación de IGN 
ESPACE en Tolouse (Francia) en 1989 responde ala necesidad de poner en producción estas 


técnicas en escala industrial. 
El presente documento es una 


de uno de los diferentes procesos desa- 


rrollados por IGN ESPECE: la producción Industrial de espaciomapas a partir de datos SPOT. 








os espaciomapas SPOT están compuestos. 
(vease reproducciones) 
a) de un fondo imagen SPOT presentado en 
na proyección y 
referencia elegidos por el 
cartográficas y eventualmente toponimia. 
UTILIZACION 
Un bajo costo y un riimo rápido de producción (con un 
promedio de 100 hojas al mes) hacen atractivos los espa- 
clomapas en los muchos casos en que no se necesita un 
auténtico mapa topográfico: 
* Cartografía de prospección, de proyect 
mapas básicos 
* Cubierta de áreas inaccesibles o muy nubladas cuando 
el mantenimiento de un avión fotógrafo resulta costoso 
+ Estudios multtemporales. 
PROCESO DE PRODUCCION 
Excepto la fase final de salida sobre película y sobre 
papel, serealizantodoeltrabajo en computadora base de 
alos digitales 





















revisión de 








E proceso consta de 4 etapas: 
* Rectficación de las imágenes en una proyección 





+ Mosaico de las escenas y confección del fondo imagen 
* Redacción de los nombres y de las. informaciones 





* Restitución sobre películas fotográficas 
* (eventualmente impresión de los mapas sobre papel) 


A-Corrección de las imágenes en Nivel 2 6 en Nivel 3 

(ortolmagen) 

Enrivel.la geometria delas imágenes depende de las 
condiciones de toma (posición del satélte, ángulos de 
vsta...), por eso resulta imposible la confección del 
mosaico en cuanto cambia la fecha ola inclinación 

La finalidad de la recificación en una proyección 
cartográfica (Mercator. Lamber 9 cualquier otra elegida 
por el usuario) es doble 
* Hacer posible el mosaico de las escenas. 

+ Suministrar alusuario un documento de trabajo que lees 
familar (os mapas que está acostumbrado a consultar) 
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Las escenas grabadas en cintas magnéticas, son 
leídas y almacenadas en el computador. 

Para la corección de nivel 2 6 3 ss toman puntos de 
apoyo y puntos de paso entre las fajas como en aero. 
triangulación clásica. Se procesan las imágenes conjun 
tamente, En cada faja (misma fecha, misma órbita, misma. 
inclinación) 3 puntos de apoyo son necesarios. en cada 
extremo. luego se pueden tomar puntos de paso en el 
Conjunto para asogurar la buena coherencia del mosaico. 
*_ Los puntos de apoyo proceden de mapas existentes o 

dde mediciones (GPS) en el torreno realizadas tras la 

¡adquisición de las imágenes (esto equivale a a esto- 

topreparación). Este procedimiento largo y costoso 

¡queda poco utilizado: cuandono existen mapas hables, 

sólo se toman en cuenta los datos satélte (Nivel 2A) la 

precisión de localización absoluta será de 400 metros 

Las puntas de paso se eligen Independiontemente de 

mapas; son detalles característicos muy puntuales 
que se pueden Identlicar sin ambigdedad de una 

Imagen a otra 

Terminada! toma de puntos, se efectúa la ractlicación 
de todas las escenas, sea en nivel 2, sea en nivol3 (para. 
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obtener una precisión cartográfica (de unos 20m) antoda 
la imagen. 

oro que se refiere alnivel3, es necesaro disponer de 
un!MNT procedente sea del proceso automático de un par 
esteroscópico de escenas SPOT sea procedente de la 
dgialización de las curvas de nivel de una cartografa 
existente. En general se oigo esta úlima opción (por sy 
bajo costo) salvo en el caso de que las aplicaciones 
necesiten una precisión geométrica del orden de un pixel 

Al final de esta etapa, un conjunto de escenas de nivel 
2 (4 ortolmágenes) está listo en ol computador, La etapa 
siguiente consisto en juntarias y recortarias 
B.- Formación del mosalco y confección 

¿del fondo imagen 

Esta fase es muy automatizada, Sé puedo efectuar los 
procesos por ordenador, uno tías otro, la mayoría de las 
veces de noche, Se hace un controlvisual sólo al final, con 
el fín de comprobar las junturas no quedan demasiado. 
visibles. 

En electo, a pesar de la igualación previa do las imá- 
genes. a veces ocurre que sea necesario “guiar” la línoa 
e junta para evitar alguna zona de aspecto muy dieronte. 
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C.- Redacción (y sobreimpresión) 
de las informaciones cartográficas 





CONCLUSION 
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Ares Espacial 


Transporacoros Espaciales 

+ Vuelo Hparsánico y Problomas. 
e Roentradas on la Almera 

« Tecrclogías Orsisies 

= Tecnologías do Canales 


'Sslemas do Exploración. 
Exploración dol Modambienta 
+ Ciencia de los Matonaios 
y Ciencias Blogia 
Tarcas relacionadas. 
on Melones Espaciales 
+ Contros Espaciales 
+ Sistemas de Conil an Tira, 
+ proyectos de Misicnos Espacialos 
Tareas organizativas. 
en aros espacial 
« Eecución de Proyectos vinculados 
¡ón Ciencias y Técnicas Espaciales 
+ Oras lacas organizativas 
e elaros espacio 








Ares Aarondutica 


“Navegación y Seguridad do Vuelo 
«+ Tecnalogía de Aviación Cl 
«Tecnología de Aviones do Combate 
+ Tecnología de Malcópteros 
+ Tecrología de Motos a Resccón 
* Elomntos de Diseño y Simulación 
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Standalone ca Processing 


Fully Integrated With GIS. 


Why get image processing from one vendor, GIS products — featuring MGE Imager — let you define 
from another, and trai g from still another GIS to mee needs. 

Choose Intergraph. We integr From low to high end, we 
them all offer range of configuration, 

One system. With Integraphis plus tbe industry first 27:inch, 
imaging solutions, you'll have no 2megapixel monitor And we 
trouble enhancing satellite images integrate all these elements into 
and scanned aeríal photos. Analyz the sistem that works best for you. 
ing vector and raster data. Produc- One source. For more infor- 
ing variety of mapping products mation about our imaging solu: 

In fact, our n user tions, call us at 800-826-3515 
interfaoe lets you move from multispectral proce 30-270. Or contact your Intergraph 
to vector updates to GS. And back. On a single screer representative 
With simple point-and:c 

'On our Imagestation, VITec technology adds 
high-speed parallel architecture. EDGE II graphics ed 
dels 24 color Modular GIS Environment QÁGE Everywhere you look. 
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